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METHOD AND SYSTEM FOR DELIVERING MEDIA SERVICES AND 
APPLICATIONS OVER NETWORKS 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention is generally related to media broadcasting and, more 

particularly, to multimedia delivery systems for delivering media to subscribers over 
networks. 

2. Description of the Related Art 

The Internet is a rapidly growing communication network of interconnected 

10 computers around the world and is penetrating into every household in the United 
States and many other countries in the world. Together, these millions of connected 
computers form a vast repository of multimedia information that is readily accessible 
by users through any of the connected computers from anywhere at anytime. 
Multimedia information that is commonly available and deliverable via the Internet may 

15 include text information, images (or graphics), video and audio. 

Continuous media information such as video and audio content are often the 
most demanded resources over the Internet. Delivery of such information over the 
Internet provides many advantages and benefits that cannot be matched by current 
television cable systems or broadcasting over the air. Given the vast accessibility of 

20 the Internet to the general population, many service providers or content providers are 
starting to broadcast continuous media programs over the Internet. 

Users are, however, overwhelmed with the numerous media programs 
available through the Internet, cable or satellite systems. Recently, localized media 
service providers have consolidated some of the available programs and redelivered 

25 them with locally composed programs to their subscribers as value added services 
providers. One of the problems the media service providers face is how to efficiently 
control delivery and management of media services given the many variations that are 
presented. Media programs are typically received at media service providers from 
different sources and in different formats. For example, media programs can be 

30 received from the s transmissions, the over-the-air broadcasting, the wired cable 
systems, or private or public networks. The sources may include analog or digital 
formats. Examples of the digital formats are MPEG (e.g., MPEG1, MPEG2, MPEG4, 
MPEG7), QuickTime, and the like). Delivering media programs to subscribers when 
these programs are received in different forms from various different sources poses 

35 tremendous challenges to the media service providers. At the same time, the end 
playing equipment has to be sophisticated enough to accommodate all forms of 
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incoming media signals. As a result, many existing service providers can only provide 
limited media programs and services to its subscribers. 

Generally, the media service providers have to be equipped with many different 
media management tools to manage, schedule, and deliver the media programs from 

5 the various different sources, and thus presents significant overhead and 

complications to the service provider. In addition, different media service providers 
desire to provide different programming to their own subscribers. Further, a media 
service provider may desire to deliver different programming to different sets of 
subscribers. For example, a media service provider might desire to deliver digital 

10 media programs to employees in a corporation while, at the same time, desire to 

deliver cable television (TV) programs to homes. Generally, two different conventional 
media management systems are needed to manage and deliver such different media 
programs. Moreover, whenever there is a change to the services being provided or 
the format of the media being received or delivered, the media management systems 

15 would have to be reconfigured and possibly with new equipment added. The lack of 
flexibility in configuration and management of conventional media management 
systems has significantly hindered the ability of the server providers to provide 
programs in various forms over different mediums and flexible customer service 
packages. 

20 Thus, there is a need for improved approaches to configuration, management 

and operation of a media delivery system. 

SUMMARY OF THE INVENTION 
Broadly speaking, the invention relates to improved approaches to 
configuration, management and operation of a media delivery system. The media 

25 delivery system centrally manages and stores media content and also controls the 
delivery of media content to subscribers. 

According to one aspect of the invention, an administrator can control program 
scheduling, rates, service packages and system configuration for a media delivery 
system as well as provide access control to subscriber accounts by corresponding 

30 subscribers for desired selected services. Additionally, the administrator may also 
control billing, transaction monitoring, and customer relations. According to another 
aspect of the invention, the media delivery system provides subscribers with centrally 
managed storage for paused or recorded media. Still another aspect of the Invention 
is that the media delivery system can restrict various administrators to different 

35 modules of the media delivery system. Yet another aspect of the invention is that 
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services provided by the media delivery system can be restricted differently for 
different users of a common subscriber account. 

The invention can be implemented in numerous ways, including as a method, 
system, device, or computer readable medium. Several embodiments of the invention 

5 are discussed below. 

As a media delivery center for delivery of media to users over a network, one 
embodiment of the invention includes at least: a media receiving unit, the media 
receiving unit being configured to receive media from one or more media sources; a 
media storage device, the media storage device being configured to store at least 

10 certain of the media being received by the media receiving unit; a media management 
unit operatively connected to the media receiving unit and the media storage device, 
the media management unit being configured to manage reception of the media from 
the one or more media sources, storage of at least the certain of the media in the 
media storage device, scheduling delivery of media from the media storage device to 

15 users; and media delivery hardware operatively connecting the media management 
unit to the network to facilitate the. jielivery of media from the media storage device to 
users. 

As a method for delivery media content from a central location to multiple 
subscribers, one embodiment of the invention includes at least the operations of: 

20 configuring subscribers to receive delivery of media content; setting service packages 
and pricing options make available to users; storing the media content for various 
television programs or movies in a central media store; multicasting or unicasting 
certain of the stored media content to one or more of the subscribers. 

As a method for delivery media programs from a central location to multiple 

25 subscribers, another embodiment of the invention includes at least the operations of: 
configuring subscribers to receive delivery of a selected set of the media programs 
over a network, wherein the media programs are received from different sources and 
different formats; setting service packages respectively for each of the users; 
reformatting the media programs to one or more predefined formats suitable for 

30 transporting over the network; storing the media programs in a central media store; 
and delivering a selected set of the media programs in the central media store over the 
network to one or more of the subscribers. 

As a media delivery center for delivery of media to users over a network, one 
embodiment of the invention includes: a media receiving unit, the media receiving unit 

35 being configured to receive the media in a first format from one or more media 
sources; a media platform, coupled to the media receiving unit and receiving the 
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media therefrom, transforming the media a second format suitable for transporting 
over the network; a media storage device coupled to the media platform, the media 
storage device being configured to store at least certain of the transformed media from 
the media platform; and a media management server, coupled to the media platform, 

5 configured to control the media platform how to transform the received media in the 
first format to the second format so that the transformed media can be optimally 
delivered over the network to the users. 

The advantages of the invention are numerous. Different embodiments or 
implementations may yield one or more of the following advantages. One advantage 

10 of the invention is that a media system has integrated various services for the benefit 
of administrators and service providers. Another advantage of the invention is that the 
media system has a flexibile design that can be customized to fit service providers 
business needs. Still another advantage of the invention is that the media system is a 
centralized system that can support both live and on-demand services for many 

15 subscribers. Yet another advantage of the invention is that the media system has a 
flexible design that can enable subscribers to customized their program guides, 
services packages (including pause and record services), and the like. 

Other aspects and advantages of the invention will become apparent from the 
following detailed description taken in conjunction with the accompanying drawings 

20 which illustrate, by way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be readily understood by the following detailed description in 
conjunction with the accompanying drawings, wherein like reference numerals 
designate like structural elements, and in which: 

25 FIG. 1 A illustrates a media delivery system in which the invention can be 

practiced; 

FIG. 1B is a block diagram of a data delivery system according to one 
embodiment of the invention; 

FIG. 2A is a block diagram of a media delivery center according to one 
30 embodiment of the invention; 

FIG. 2B shows an exemplary storage configuration to facilitate the efficient 
operations of the media delivery center; 

FIG. 2C shows a corresponding cache memory configuration for rolling feeding 
four live broadcasts; 

35 FIG. 2D shows an undated cache memory configuration due to a new live 

broadcast being fed into the cache memory; 
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FIG. 2E shows a process flowchart of dynamically reconfiguring the cache 
memory so that a replay of any portion of the cached programs becomes possible; 

FIG. 3A is a block diagram of a media system according to one embodiment of 
the invention; 

5 FIG. 3B Is a block diagram of a VNP device that is alternatively referred to as a 

codec or simply encoding device; 

FIGs. 3C-3F.show respectively exemplary interactive screen shots from which 
an operator can manage/control the operations of VNP devices employed in a medial 
delivery center; 

10 FIG. 3G shows an architecture of a VNP device according to one embodiment; 

FIG. 3H shows a data flow in a transcoder implemented in a VNP device; 

FIG. 4A is a block diagram of a media receiving unit according to one 
embodiment of the invention; 

FIG. 4B shows a reception and encoding process according to one 
15 embodiment of the invention; 

FIG. 5A is a block diagram of a media management unit according to one 
embodiment of the invention; 

FIG. 5B illustrates an exemplary program guide according to one embodiment 
of the invention; 

20 FIG. 5C shows a flowchart of the program guide processing according to one 

embodiment of the invention; 

FIG. 6 is a block diagram of media delivery hardware according to one 
embodiment of the invention; 

FIG. 7A is a block diagram of a media delivery center according to another 
25 embodiment of the invention; 

FIG. 7B shows a flowchart of a server-side bookmark list process according to 
one embodiment of the invention; 

FIG. 7C shows a flowchart of a client-side video library process according to 
one embodiment; 

30 FIGs. 8A - 8E illustrate a series of screens associated with a system setup 

module; 

FIGs. 9A - 9F illustrate a series of screens associated with a service and 
pricing module; 

FIGs. 10A - 10E illustrate a series of screens associated with a stored asset 
35 management module; 
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FIGs. 1 1 A - 1 1G illustrate a series of screens associated with a live asset 
management module; 

FIGs. 12A- 12H illustrate a series of screens associated with a customer 
management module; 

5 FIGs. 13A - 13C illustrate a series of screens associated with a device module; 

FIGs. 14A - 14C illustrate a series of screens associated with a billing module; 
FIGs. 15A - 15F illustrate a series of screens associated with a representative 
subscriber-client user interface; 

FIG. 16A shows a function block diagram of a media management system 
0 accordingly to one embodiment of the invention and may be understood in conjunction 
with exemplary screens illustrated in FIGs. 8A - 14C; 

FIG. 16B shows a relationship between an adult account and two sub-accounts 
under a general account; and 

FIG. 1 6C show an exemplary library index list of the vault information for a sub- 
5 account holder and being displayed on a\client machine. 

DETAILED DESCRIPTION OF THE INVENTION 
The invention relates to improved approaches to management and operation of 
a media delivery system. The media delivery system centrally manages and stores 
media content and also controls the delivery of media content to subscribers. 
0 According to one aspect of the invention, the media delivery system can 

receive media programs in different forms and be configured to ^redeliver the media 
programs to its subscribers in one or more predefined forms suitable to subscriber's 
needs, delivery mediums and other factors. According to another aspect of the 
invention, the media delivery system can be readily configured to meet the needs and 
5 business objectives of a media service provider. For example, an administrator can 
control program scheduling, rates, service packages and system configuration for a 
media delivery system. Additionally, the administrator may also control billing, 
transaction monitoring, and customer relations. 

According to still another aspect of the invention, the media delivery system 
0 can be configured to deliver Internet services and provide a mechanism for 

subscribers to navigate the vast resources available on the Internet and exchange 
audio/video/text/image (e.g., via electronic mails) with others. Still another aspect of 
the invention is that the media deliver system can receive commercial information and 
can be configured to customize the commercial information for delivery to suitable 
5 subscribers. For example, the system can be configured to incorporate commercial 
information with a particular program being viewed to create an impulsive sale 
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opportunity. Further, the popularity of a program among its subscribers can be 
reported by the system to the producer of the program by monitoring and analyzing 
respective status of each of the subscribers. 

According to still another aspect of the invention, the media delivery system 

5 provides subscribers with centrally managed storage for paused or recorded media so 
that a subscriber can subsequently retrieve the retained media from any device that 
can be configured to access to the system. Still another aspect of the invention is that 
the media delivery system can provide different level of services to designated 
accounts in a general account so that miners assigned to the designated accounts will 

10 access only appropriate services while adults under the general account receive full 
services and possibly monitor the designated accounts. Yet another aspect of the 
invention is that services provided by the media delivery system can be restricted 
differently for different users of a common subscriber account. 

The detailed description of the invention is presented largely in terms of 

15 procedures, steps, logic blocks, processing, and other symbolic representations that 
directly or indirectly resemble the operations of data processing devices coupled to 
networks. These process descriptions and representations are typically used by those 
skilled in the art to most effectively convey the substance of their work to others skilled 
in the art. Reference herein to "one embodiment" or "an embodiment" means that a 

20 particular feature, structure, or characteristic described in connection with the 
embodiment can be included in at least one embodiment of the invention. The 
appearances of the phrase "in one embodiment' in various places in the specification 
are not necessarily all referring to the same embodiment, nor are separate or 
alternative embodiments mutually exclusive of other embodiments. Further, the order 

25 of blocks in process flowcharts or diagrams representing one or more embodiments of 
the invention do not inherently indicate any particular order nor imply any limitations in 
the invention. 

Embodiments of this aspect of the invention are discussed below with 
reference to FIGs. 1 A - 16C. However, those skilled in the art will readily appreciate 
30 that the detailed description given herein with respect to these figures is for 

explanatory purposes as the invention extends beyond these limited embodiments. 

FIG. 1A illustrates a media delivery system 100 in which the invention can be 
practiced. Media contents are provided by one or more media sources (content 
providers or producers) 102. Examples of media sources include broadcast stations, 
35 satellite receivers, television relay stations, and Internet sites that provide continuous 
media data over the Internet. The media delivery system 100 comprises one or more 
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servers 106 coupled together, of which only one is shown in FIG. 1A. The server 106, 
typically operated by, a service provider, IP media provider, broadcaster or a media 
deliver center, can also be referred to as media head-ends. The server 106 can 
provide continuous media services, such as live transmission, video-on-demand and 

5 audio-on-demand, to its subscribers. The server 106 can also provide video/audio 
mail services, Internet access, and commercial information to its subscribers. 

To facilitate the description of the invention, it is assumed below that the media 
source 102 delivers video programs and the server 106 is configured to provide video 
services to its subscribers (users). As noted above, it should be recognized that the 

10 media source 102 is not limited to delivering or supplying video programs. Those 
skilled in the art will understand that the description herein can be equally applied to 
other continuous media forms. 

The server 106 communicates with the media source 102 through a delivery 
agent 104. Depending on implementation, the delivery agent 104 can, for example, 

15 represent a receiver, a data network, a transcoder (encoder and decoder), or a 
converter. When the media source 102 is a satellite dish, a broadcasting or relay 
station, then the delivery agent 104 includes a receiver which receives television (TV) 
signals that are often in a form that may need to be processed by a transcoder. 
Generally, such TV signals are in an analog format. Hence, the delivery agent 104 

20 can include an encoder that digitizes the TV signals and converts the digitized TV 
signals to a digital format so that the signals can be further processed, stored, and 
redelivered over a network 108. 

On the other hand, when the media source 102 is a network video resource 
over a data network (e.g., the Internet), the delivery agent 104 may be simply part of 

25 the data network or may include a converter. Sometimes, a network video resource 
provided by a service or content provider is in a different form than the one used by the 
media deliver center to deliver the program to its subscribers. For example, a program 
received from the producer is in MEPG 2 while the redelivery format is in MPEG 2 or 4 
and thus the received program may/may not be converted depending on the version of 

30 the MPEG format. 

As described above, the media source 102 may take one of the many available 
video resources and supply it to the server 106 in an appropriate format via the 
delivery agent 104. In the following description, unless otherwise specifically required, 
the server 106 receives one or more appropriate video sources, typically in digital 

35 format, via the delivery agent 104 from the media source 102. 
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The network 108 couples the server 106 to a terminal device 110. The network 
108, also referred to herein as a communication medium or a subscriber channel, can 
be part of a larger network including the Internet, the public switch telephone network 
(PSTN) or a private telephone network, a public/private data network, or a wireless 

5 network. Through the network 108, the terminal device 1 10 can receive video services 
provided by the server 106. Although only one terminal device 110 (also referred to as 
client machine) is illustrated in FIG. 1 A, it should be understood that the server 106 
typically supports many terminal devices 1 10 of subscribers. Examples of the terminal 
device 110 may include a desktop computer, a laptop or notebook computer, a set-top 

0 box, and a mobile device. In one embodiment, the terminal device 110 (utilized by one 
or more subscribers or users) can be coupled to the network 108 by way of a circuit- 
switched or packet-switched connection. The network 108 can use one or more 
different transmission mediums, such as a telephone network, a broadband network 
(e.g., ATM or SONET, optical, xDSL or copper wiring), etc. It is, however, useful that 

5 the transmission mediums have high bandwidths to support delivery of media-rich 
content and the quality of service (QoS) thereof. 

FIG. 1B is a block diagram of a data delivery system 150 according to one 
embodiment of the invention. The data delivery system 150 can represent one 
embodiment of the media delivery system 100 illustrated in FIG. 1A. The data delivery 

0 system 150 includes a video delivery center 152 that controls the delivery of video 
content. The video delivery center 152 receives media-rich broadcasts, such as 
television or video, from various sources. As shown in FIG. 1B, the video delivery 
center 152 can receive local TV broadcasts 154 and satellite broadcasts 156. The 
video delivery center 152 can also receive commercial information 158 that may be in 

5 video, audio or images forms. In addition, the video delivery center 152 can couple to 
the Internet 158 and thereby also receive Internet broadcasts at the video delivery 
center 152. Regardless of the sources of the media-rich broadcasts or programs 
received therefrom, the media-rich content (e.g., video content) thereof is stored in the 
video delivery center 152. If desired, the media-rich broadcasts or programs can be 

0 initially converted, if required, to one or more predefined formats and stored in the 
video delivery center 152, preferably in a digital form. Depending on an agreement 
between the video delivery center 152 and the producers of the programs, the 
retention of the programs in the video delivery center 152 may be based on a rolling 
feeding, temporary catching or long-term storage, which will be further explained 

5 below. According to one embodiment, the video delivery center 152 operates to 

receive the different types of broadcasts and to formulate them into digital content data 
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that is subsequently streamed as scheduled or on-demand broadcasts to various 
clients. 

To distribute the scheduled or on-demand programs from the video delivery 
center 152, the video delivery center 152 couples through a broadband local loop 160 

5 to client machines 162 and 164. Although only two client machines 162 and 164 are 
shown in FIG. 1B, the video delivery center 152 can support many client machines. 
Examples of client machines include personal computers, portable computers, 
Personal Digital Assistants (PDAs), set-top boxes, hand-held computers, etc. In one 
embodiment, the video delivery center 152 is provided in a local region and able to 

10 couple to the broadband local loop 160 and thus has access to the client machines 
162 and 164. The broadband local loop 160 offers broadband network access 
between the video delivery center 152 and the client machines 162 and 164. For 
example, the broadband local loop 160 can use one or more of xDSL, ATM, SONET, 
fiber optic lines, PSTN, or CAT-5. Similarly, the video delivery center 152 can also 

15 receive videos from one or more the client machines and forward the videos to 

destinations specified by the user. Further, the video delivery center 152 can permit 
the users to navigate the resources over the Internet. 

FIG. 2A is a block diagram of a media delivery center 200 according to one 
embodiment of the invention. The media delivery center 200 represents the principal, 

20 centrally-located components of the media system. The media delivery center 200 
includes a media receiving unit 202 that receives incoming media content from various 
media sources. The media sources include, but are not limited to, a media provider 
(MP), a television (TV) broadcast, a satellite dish (SD), the Internet (IN), and a 
commercial provider (CP). The media receiving unit 202 operates to receive the 

25 media content from the various media sources and perform encoding and/or 

transformation operations to present the media content in a digital form in accordance 
with a communication protocol used for communications between the media delivery 
center 200 and the client machines. Typically, the resulting media content is in a 
digital format that may be one of various compressed formats (i.e., MPEG). 

30 The media delivery center 200 also includes a media management unit 204. 

The media management unit 204 receives the digital media content from the media 
receiving unit 202 and serves to manage the delivery and storage of the media content 
through use of a media management system 205. The media management unit 204 
can support live delivery, Near Video On-Demand (NVOD) delivery, or Media On- 

35 Demand (MOD) to subscribers over a network. In this regard, the media management 
unit 204 can store media content in a media storage device 206. In one embodiment, 
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the media storage device 206 is a file server or a large database. In another 
embodiment, the media storage device 206 is a video server. The media content 
stored in the media storage device 206 can be streamed or delivered to subscribers 
over the network by media delivery hardware 208. As noted above, the media content 

5 can be streamed or delivered as live, nearly on-demand, or on-demand. The media 
delivery hardware 208 can stream or deliver the media content to subscribers over the 
network using one or more of unicast, multicast and broadcast approaches. 

The media management unit 204 can also be readily configured by a media 
service provider (e.g., administrator or operator) to meet its own needs and business 

0 objectives. An administrator can configure the channels, rates, schedules and the like 
for the overall media system. As will be further described below, the administrator 
through interaction with the media management system 205 can place certain 
programs in a set of predefined channels, manage program schedule, package 
different service packages, administrate subscriber accounts, monitor popularity of 

5 certain programs, manage proper delivery of commercial information related to 

programs or subscribers, etc. In other words, the media management unit 204 allows 
an administrator of the media system to customize the media system to their particular 
business needs. Hence, the media delivery center 200 allows for the providing and 
management of media services to subscribers over the network. 

0 The media storage device 206 facilitates the operations of the media delivery 

center by providing storage space to cache or store the video sources received from 
the media receiving unit 202. The storage spaces may include a cluster of video 
servers or stacks of optical or magnetic storage discs, each being labeled accordingly 
and accessible when contents stored therein are to be delivered. FIG. 2B shows one 

5 configuration of a media storage 220 in which a cache area 222, a temporary space 
224, a permanent storage space 226, a rental space 228 and a recording space 230 
are respectively allocated. The cache area 222 provides a mechanism to buffer the 
received live video broadcasts (i.e., live assets) for broadcasting to subscribers of the 
video delivery center. The temporary space 224 provides spaces for the video delivery 

0 center to store data for temporary uses, such as a short-term program guide, 
commercial information, latest programs available for video-on-demand, or any 
programs that will be deleted after broadcast. The permanent space 226 is typically 
used by the video delivery center to store assets owned by the video delivery center, 
the assets may include purchased movies or other videos available to the subscribers 

5 for a fee. To provide the flexible use of the services, the rental space 228 is provided 
to certain subscribers for their own use and storage of content therein. Examples of 
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the uses of the personalized rental space may include temporary storage of a paid 
movie that can be made available by the subscriber and/or his/her designated viewers, 
a personal video library, a personal journal, a calendar, address books and video 
bookmarks. The recording space 230 is reserved for some programs that may be 
5 popular among subscribers. For later retrieval or viewing of the programs, some of the 
subscribers may request a part or whole of the programs be recorded (e.g., through 
pause or record requests). To efficiently use the storage 220, the recording space 230 
is storing such programs for a limited time, typically charging a fee for the use of the 
space. 

10 Sometimes a viewer wants to review a certain past portion of a live program 

being broadcast. To facilitate the replay of a past portion of a live program that is being 
broadcast or an entire live program that has already been broadcast, a portion of the 
cache area 222 can be configured to dynamically fit the length of a plurality of 
programs. FIG. 2C shows that a cache memory portion 240 of the cache area 222 can 

15 be dynamically configured to accommodate each of programs being cached according 
to one embodiment of the invention. While the cache area 222 is receiving the live 
feed (broadcast) from the media receiving unit 202, depending on the length of each of 
the programs, the cache memory portion 240 is intelligently segmented to buffer 
content (data) of the programs as it arrives. As shown in FIG. 2C, according to one 

20 example, there are four programs P1 , P2, P3 and P4 being cached while the program 
P4 is in progress of being broadcast. The memory spaces 242, 244, 246 and 248 are 
respectively allocated to buffer the entire programs P1 , P2, P3 and P4. If a user 
desires to roll back (i.e., replay) any of the programs, the memory portion 240 can 
provide the data to be transmitted to the user such that the user can view the 

25 programs offset from its broadcast. When a new program P5 arrives as shown in FIG. 
2D, rather than squeezing in the new program in a limited free space, the memory 
portion 240 can be dynamically reconfigured to remove (i.e. drop) the program P1 in a 
predefined logic (e.g., first-in-first-out) from the cache memory portion 240 to 
accommodate the entire program P5 in memory space 250 so that the programs P2, 

30 P3, P4 and P5 are now available for replay if requested by a subscriber. 

FIG. 2E illustrates cache management processing 260 according to one 
embodiment of the invention. The cache management processing 260 operates, for 
example, to dynamically reconfigure the cache memory portion 240. The cache 
management processing 260 begins with a decision 262 that determines whether the 

35 cache memory portion 240 receives a new program. In other words, the cache 
management processing 260 determines whether a new program is polling in. To 
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facilitate the discussion of the cache management processing 260, a new program is 
defined herein to have contents that are not related to a program currently being 
broadcast, be produced from a different producer, or have a significant spatial break 
between segments of data block. For example, a program that is currently played is a 

5 world/national news reporting from CNN Headlines, the new program may be a movie 
or a local new reporting. Optionally, when the program is in a compressed format (e.g., 
MPEG) and comprises a series of separate data segments, each new segment 
starting a different data block may be considered as a new program. 

In any event, when the decision 262 determines that a new program has not 

10 started to roll in, the cache management processing 260 awaits until a new program is 
fed in. Once the decision 262 determines that a new program is fed in and started to 
be broadcast, the cache management processing 260 moves to determine 264 the 
length of the new program (i.e., how long the program is going to last). For example, 
the new program might be a half-hour news reporting program or 2 gigabytes data that 

15 may be provided in a program feeding instruction or a header of the data. In any case, 
the length of the new program represents storage requirements information. The 
amount of available space in the cache memory portion 240 is also determined 266. 
Next, a decision 268 determines whether the cache memory portion 240 has enough 
available space (available storage capacity) to receive the new program. If the 

20 decision 268 determines that the available storage capacity is less than the storage 
requirements information, then an older program held in the cache memory portion 
240 is removed (i.e., dropped) from the cache memory portion to free some space to 
accommodate the new program. Typically, the older program that is chosen to be 
discarded is the one that was cached first among all the programs currently being 

25 cached in the cache memory portion 240. After the chosen program is removed, the 
cache management processing 260 moves back to 266 to determine if the available 
storage capacity is now large enough to accommodate the new program. If the 
available storage capacity is still not sufficient, then operations 266 - 270 are repeated 
until there is sufficient space available in the cache memory portion 240 to buffer the 

30 new program 272. 

To further understand the processing 260, it is assumed that the cache 
memory portion 240 is allocated for 100 Gigabytes and five programs P1, P2, P3 f P4 
and P5 respectively denote data blocks of 10, 40, 15, 30 and 50 Gigabytes in length 
and that were fed in with that order. In other words, with respect to FIG. 2C, the 

35 programs P1 , P2, P3 and P4 are currently cached in the cache memory portion 240 
while the program P4 is being delivered to the client machines. In one embodiment, a 
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viewer can effectively rewind the program P4 back and, if desired, continue rewinding 
all the way to the beginning of the program P1 , and thus allows the viewer to view any 
portion therebetween. When the program P5 starts to feed in, the cache memory 
portion 240 must reconfigure to receive the program P5. As the free space is the 

5 cache memory portion 240 is only 5 Gigabytes at this point and thus is not sufficient to 
accommodate the program P5. Hence, the program P1 that was cached earliest is 
dropped (or removed) so as to free 10 Gigabytes of space. As a result, the total 
available space is 15 Gigabytes which is still not enough to accommodate the program 
P5. Hence, the next oldest program in the cache memory portion 240 is the program 

10 P2 and must be dropped to free more space. When the program P2 is dropped, the 
total free space is now 55 Gigabytes. At this point, the program P5 can be cached in 
the cache memory portion 240. As a result, a viewer now can access any portions of 
the programs P3, P4 and P5. 

Referring now back to FIG. 2A, the media delivery hardware 208 is a 

15 transmission equipment that enables the data from the medial storage device 206 to 
be properly delivered to the subscribers. In one embodiment, the media deliver 
hardware 208 includes amplifiers to energize signals carrying the data for 
broadcasting over different mediums. In another embodiment, the media deliver 
hardware 208 includes network switches and routers (such as those provided by Cisco 

20 Systems, Inc.) to properly route the data to registered subscribers according to one or 
more of the data delivery modes such as broadcasting, multicasting and unicasting. 

FIG. 3A is a block diagram of a media system 300 according to one 
embodiment of the invention. The media system 300 is designed to function similar to 
the media delivery center 200 illustrated in FIG. 2A. However, the media system 300 

25 is shown in a network environment. In particular, the media system 300 includes an 
Internet protocol (IP) /ATM network 302. Typically, the IP/ATM network is a local 
network that interconnects hardware units of the provider of media services using the 
media system 300. To provide an applicable digital video for incoming media content 
from a television (TV) broadcast, a satellite dish (SD) or the Internet (IN), video 

30 network platform (VNP) devices 304, 306 and 308 are used to perform an conversion 
(including encoding) process. To accommodate digital video broadcast (DVB), a DVB- 
IP De-Multiplexer 303 is employed to receive and distribute DVB streams over IP 
networks and coupled to a bank of transcoders 305 which may provide a streaming 
rate, for example, from a few hundred kilo bit per second to a few hundred Mega bit 

35 per second. Each of the transcoders 305 (including a bypass) can be selected to 

provide an optimum encoded bit for transport over a subsequent IP network. Together 
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with the transcoders 305, the DVB-IP De-Multiplexer 303 is capable to redistribute and 
reformat pre-encoded video content for distribution over an IP network. According to 
one embodiment that will be further described below, a VNP device can be configured 
to provide the functions of the DVB-IP De-Multiplexer 303 and the transcoders 305. 

5 FIG. 3B shows a functional block diagram of a VNP device 330 according to 

one embodiment of the invention. The VNP device 330 may correspond to any one of 
the VNP devices in FIG. 3A. To accommodate all kinds of video signals, the VNP 
device 330 includes a port interface 332 that may combine together all types of input 
ports (not shown in the figure). Examples of the input ports may include, but not be 

0 limited to, a data port (e.g. an Ethernet port), a SDI port, an AES/EBU (Audio 
Engineers Society/European Broadcasting Union) port, a Video port, an L/R Audio 
port, a S-Video port. Generally, the port interface 332 outputs two different formats: 
digital data (e.g., file or streaming) and analog signals. The digital data may come 
from various sources in compressed or uncompressed format. Examples of the digital 

5 data may include, but be not limited to, MPEG1 , MPEG2, MPEG4, MPEG7, Quicktime, 
MP3, MS ASF (Advanced Streaming Format) and AVI (Audio Visual Interleaved) files.. 
Depending on the final digital format transported over a medium to the subscribers, 
compressed digital data are typically decoded first in a decoder 336 to recover the 
original digital data that goes through a multiplexer (MUX) 338 and compressed by an 

0 encoder 340. The decoder 336 and the encoder 340 may be implemented in 

hardware, software or combination of both, which is known to those skilled in the art. 
It should be noted, however, that the encoder 340 can be dynamically controlled by 
quality/format control signals generated/formed from, for example, the media 
management system 205 of FIG. 2A, which will be further described below. In one 

5 situation, the final delivered video data format is MPEG4 with a best quality factor 
while the incoming video data is in MPEG2. The encoder 340 can thus configured to 
encode the incoming video data that has been decoded (i.e., digital video data) 
according the requirements, namely, parameters are set such that compressed video 
data is in MPEG4 with the best quality factor of 10, wherein the quality range is from 1 

0 to 10 with 10 being the best). 

When the incoming video data is DVB, the video data bypass the decoder and 
are transcoded in conformity with the required transmission bit rate by using one more 
more appropriate transcoders in the transcoders 341. An interface 342 enables the 
VNP 330 to effectively communicate with a media storage device in one embodiment 

5 and with a media delivery hardware in another embodiment. If the VNP 330 and the 
media storage device are coupled together through a local area network, the interface 
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342 may be an Ethernet or IP interface. If the VNP 330 is coupled directly to the 
media delivery hardware, the interface 342 is configured to ensure proper 
handshaking and data transfers with the media delivery hardware. Examples of the 
protocol supported in the interface 342 may include, but not be limited to, HTTP 

5 (Hypertext Transfer Protocol), RTP (Real-Time Transport Protocol), RTSP (Real-Time 
Stream Control Protocol), IP (Internet Protocol), SMTP (Simple Mail Transfer Protocol 
), MPEG transport, RSVP (Reservation Protocol) differential services, and H.323 
(Audio/Video/Data Standard). 

It should be noted that only one channel (i.e., video/audio) is depicted in FIG. 

0 3B, there can be multiple channels in parallel, the outputs thereof can be properly 
handled in an output module 354. Regardless, it should be clear to those skilled in the 
art that the description above is equally applied to audio data as well. In fact, the 
audio data coming together with the video data can be processed in a similar manner 
and/or in parallel and the final compressed audio data can then be combined with the 

5 compressed video data to be cached or transported over a communication medium. 
When the incoming program is in analog, the audio and video signals are 
respectively digitized in the digitizer 344, which typically includes a digitizer for audio 
signals and a digitizer for video signals. The MUX 338 is controlled to select an 
appropriate source to ensure that the subsequent processing is correct. 

0 To be complete, in some implementations, the communication medium with the 

subscribers can sometimes require that signals be analog. As the cached programs 
are digital, the programs are converted to the analog format before being transported. 
The video/audio channel 346 is designed to handle the conversion and includes an 
interface 348, a decoder 350 and a digital-to-analog converter (DAC) 352. The 

5 interface 348 ensures that a compressed video received from a data line is properly 
received for the conversation. The decoder 350 is configured to decode the 
compressed video and may be implemented in hardware, software or a combination of 
both. In one embodiment, the decoder 336 is utilized to perform the conversation. 
The DAC 352 finally converts the decompressed digital video to analog signals. It 

0 should be noted that the interface 342 and 348 and the decoder 336 and 352 are 
depicted separately to facilitate the description of one embodiment of a VNP device. 
Those skilled in the art will understand that an actual implementation of a VNP device 
can employ only one interface and one decoder therein to achieve the desired 
functions and results. Further, it should be understood that not every functional block 

5 has to be implemented to facilitate the operations of a media delivery system. 
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The output circuitry 354 is preferably controlled by a media management 
system (e.g., the media management system 205) to output appropriate signals/data 
suitable for the communication medium over which the signals/data will be transported 
to the subscribers. FIG. 3C illustrates an exemplary screen to monitor/control a 

5 number of the VNP devices employed in a media delivery center according to one 
embodiment of the invention. As shown in FIG. 3C, each of the VNP devices is 
coupled to a data network and assigned to a port address listed in the column labeled 
"Address". The second column labeled "HostName" lists an identifier of each of the 
VNP devices, for example, vnpl 1 1 or vnpl 56. The third column labeled "Status" 

0 allows an operator to monitor the status of each of the VNP devices. When a VNP 
device is not functional (e.g., powered off), the status shows "ERROR", which may 
require an attention from an operator. In operation according to one embodiment, a 
VNP device functions in an either decoding or encoding mode. The fourth column 
labeled "MPEG Type" can show what type of compression a compressed video is in 

5 when it is in the decoding mode or what type of compression a video is being 

compressed to when It is in the encoding mode. The fifth column "Video Bitrate" can 
show the data speed (e.g., bit rate) of the video being processed (i.e., encoding). The 
sixth column "Streaming to" shows where the processed (e.g., encoded ) video is 
destined, typically, to a cache memory or a broadcasting device identified by another 

0 address. The seventh column "SAP Name" is used to show a session protocol or 
pertinent message to keep the operator aware what is going on in the corresponding 
VNP. 

FIG. 3D shows an exemplary control screen used to control a selected VNP 
device and may be launched by activating (i.e., selecting or clicking-on) one of the 

5 VNP devices in FIG. 3C. The control screen of FIG. 3D permits the operator to assign 
the selected VNP to a designated port which a device may be coupled thereto to 
receive encoded video. In addition, various parameters may be manually inputted or 
controlled. When the advanced button is activated, it launches another screen shown 
in FIG. 3E which is an encoder setup screen to control the settings of the encoding 

0 process to ensure that the video data are encoded appropriately for subsequent 
delivery. Each different set of settings in FIG. 3E will cause the media management 
system to generate corresponding control signals that control the encoder 340 to 
function differently. FIG. 3F further shows an exemplary system setup screen in which 
the operator can, for example, redirect a VNP device to another device. 

5 FIG. 3G shows an architecture 360 of a VNP device according to one 

embodiment. A command interface module 362 is configured to allow an operator to 
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directly control the operations of a selected VNP device, typically In a bank of VNP 
devices. The command interface module 362 is coupled to a control stream engine 
364 that is designed to control the inflows of various media streams or files. The 
control stream engine 364 is coupled in parallel to a number of engines including a 

5 video engine 365, an audio engine 367, a decode engine 369, a Mux engine 371, a 
VTR engine 373, a DTI/O engine 375, and a protocol engine 377. Each of the engines 
may be implemented in software, hardware or a combination of both. In particular, the 
video engine 365 is responsible for processing video signals or streaming data through 
a video encoder driver 366 which may be implemented with an encoding chip, 

10 DVEXPERT, from C-Cube Microsystems, Inc. located at 1778 McCarthy Blvd., 

Milpitas, CA 95035. The audio engine 368 Is used to control the processing of audio 
signals through a digital signal processing driver 368 which may be implemented with 
a DSP chip 50302 provided by Motorola, Inc. The decode engine 369 is responsible 
for decoding video signals or streaming data through a video decoder driver 370 which 

15 may be implemented with a decoding chip, Ziva, also from C-Cube Microsystems, Inc. 
The Mux engine 371 controls the signal flows through a multiplexer 372 (e.g., MPEG 
multiplexer) to ensure the signals are properly routed and processed. The VTR driver 
373, together with the VTR engine 374, is used to communicate with a video recording 
device. The DTI/O engine 375 is responsible for data input/output interface. In the 

20 current embodiment as shown in FIG. 3G, the I/O interface is built upon a SCSI driver 
376A, a RS422 376B and Ethernet driver 378A. The protocol engine 377 ensures that 
the VNP can properly communicate with a data network by providing one or more 
proper protocols. In the current embodiment as shown in FIG. 3G, the Ethernet driver 
378A and a RS232 driver are used. The implementation of drivers 372, 374, 376A, 

25 376B, 378A and 378B become evident to those skilled in the art in view of the above 
description and their provided functions in the system. All of the drivers 366, 368, 370, 
372, 374, 376A, 376B, 378A and 378B are coupled to a data bus 380 on which video 
data are received/transported from/to one or more devices. 

FIG. 3H shows a data flow in a transcoder 382 and shall be understood in 

30 conjunction with FIG. 3G. As an Input, video/audio data (i.e., uncompressed data) are 
coming to DTI/O engine 390 and decoded in a decoder engine 392 that produces 
uncompressed data. The uncompressed data typically comprise both audio/video data 
and are fed to a video engine 384 and an audio engine 386 for an encoding process. 
The video engine 384 and the audio engine 386 may, for example, correspond to the 

35 engines 365 and 367 in FIG. 3G. Through a Mux engine 388, the compressed data 
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can be streamed to the DTI/O engine 390 that directs the data to a next proper device 
coupled to a data bus. 

Referring now back to FIG. 3A, sometimes, satellite broadcasts being received 
via the satellite dish (SD) are encrypted, a decryption unit 310 can be provided to 
5 perform a decryption process. The VNPs 304, 306 and 308 are network devices that 
couple to the IP/ATM network 302. The encoding provided by the VNPs 304, 306 and 
308 can be performed in near real-time for live media. As described above, the VNPs 

304, 306 and 308 can also output IP multicast streaming of the encoded live content 
for delivery of the live content to various subscribers. 

10 With respect to satellite transmissions, the decryption unit 310 performs 

decryption and outputs the media content in a digital/analog format that is input to the 
VNP 306. When the media content has an encoded bit rate that is too high for the 
capabilities of IP network or the subscriber channels (e.g., DSL, Ethernet), the media 
content must be transcoded to fit the bandwidth supported in the IP network. As 

15 described above, the DVB-IP De-Multiplexer 303, along with the bank of transcoders 

305, can be implemented in a VNP device. Hence the VNP 306 is configured to 
reduce/increase the rate of the MPEG stream to an appropriate bit rate while 
maintaining the integrity of the MPEG stream. 

The media system 300 also includes a video delivery management server 312. 

20 The video delivery management server 312 is a server that couples to the IP/ATM 
network 302. The video delivery management server 312 manages the storage and 
delivery of media content (e.g., videos) as well as manages the setup, customization 
and monitoring of media services offered to subscribers. In one embodiment, the 
video delivery management server 312 is accessed through an administration interface 

25 313 to perform the operations associated with the media management unit 204 
illustrated in FIG. 2. 

The media system 300 also includes a video server 314 that includes a media 
management system to efficiently manage, store and catalog media content (namely, 
videos) that are deliverable by the media system 300. The video server 314 provides 

30 storage for the media content (e.g., videos) and represents a network device that 

operates to provide media storage. In one embodiment, the video server 314 performs 
the operations associated with the media storage device 206 illustrated in FIG. 2A. 
The media content stored at the video server 314 can be delivered by media delivery 
hardware 31 6 to client machines 31 8, 320 and 322 of various subscribers. In one 

35 embodiment, the connection between the media delivery hardware 316 and the client 
machines 318, 320 and 322 is over a public network. In one embodiment, the public 
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network includes a broadband link to the client machines 318, 320 and 322. For 
example, the broadband link can be a xDSL channel. In alternative embodiments, the 
media delivery hardware 316 can couple to the client machines 318, 320 and 322 over 
other types of links, including cable or wireless. The client machines 318, 320 and 322 

5 preferably have high quality graphics display capabilities and operate to provide 
playback of live and stored content from various encoders or video servers. In one 
embodiment, the client machines 318, 320 and 322 have a short boot cycle, no hard 
drive, and support a client interface (e.g., HTML and JavaScript). The client interface 
allows a viewer to perform various interactions with the media management system for 

10 desired services or applications offered by the media delivery center. 

To support and manage network protocols in various subscriber channels, a 
SNMP (Simple Network Management Protocol) management module 315 is employed 
to govern network management and monitor devices coupled to the network 302 and 
their functions. The details of SNMP can be obtained from the Internet Engineering 

15 Task Force (IETF) Requests for Comments (RFCs). 

In addition, the media system 300 includes a commercial information server 
317 that typically operates with the video deliver management server 312. The 
commercial information server 317 receives commercial information from 
service/product promoters and retain the commercial information therein for a limited 

20 time. The commercial information is generally registered with the video deliver 

management server 312 so that the media management system in the video deliver 
management server 312 knows the purposes or contents of the commercial 
information. When appropriate, the media management system causes the 
commercial information stored in the commercial information server 317 to be released 

25 to a certain group of subscribers to create more effective product/service promotions. 
For simplicity, servers 312, 314, 315 and 317 are depicted separately. However, those 
skilled in the art will understand that the functions provided by these servers may not 
be necessarily Implemented respectively in several different servers. 

FIG. 4A is a block diagram of a media receiving unit 400 according to one 

30 embodiment of the invention. The media receiving unit 400 is, for example, suitable 
for use as the media receiving unit 202 illustrated in FIG. 2A. 

The media receiving unit 202 includes a plurality of encoders 404 and a 
plurality decrypters 406. Typically, the encoders 404 (e.g., VNP devices) are utilized 
by incoming TV broadcast or satellite broadcasts such that the content can be 

35 converted into a compressed and/or digital format. For example, the compressed 
and/or digital format can be MPEG. The output of the encoders 404 can also be in an 
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IP data format for transmission across networks using a communication protocol (e.g., 
HTTP/IP and WTP). With the media content provided in an IP format, the media 
content is able to be transmitted through the media system as well as to subscribers. 
The decrypters 406 are used when the incoming media content is encrypted, as often 

5 the case from the satellite dish transmissions. The media receiving unit 400 also 
includes a media reception controller 402. The media reception controller controls the 
operation of a media receiving unit 400 so that incoming content from the various 
media sources can be controlled and processed in the appropriate manner. For 
example, TV broadcasts may not need to undergo any decryption, whereas satellite 

10 transmissions often need to be decrypted. Also, Internet broadcasts typically do not 
need encoding or decryption, but could use the encoders 404 to perform an 
adjustment in the degree of compression. In one embodiment, the encoders 404 can 
be configured to perform bit rate change, e.g., from a higher rate to a lower rate to 
accommodate the bandwidth of the communication medium associated with the 

15 subscriber channels. The media reception controller 402 can also service the 
commercial provider (CP) such that incoming commercials that are to be utilized 
during delivery of media content can also be placed in a suitable transmission format. 
The media receiving unit 400 also includes a content list manager 408. The content 
list manager 408 maintains a list of the content being received. In one respect, the 

20 media reception controller 402 can function closely with the content list manager 408 
so that some of the commercial programs (e.g., advertisements and promotions) can 
be inserted in the regular programs properly. 

FIG. 4B shows a reception and encoding process 420 according to one 
embodiment of the invention. The reception and encoding process and shall be 

25 understood in conjunction with FIGs. 3A-3I and FIG. 4A. The reception and encoding 
process 420 starts with a decision 422 to determine if a program is being fed in from a 
source. The program may be received from a satellite receiver, a cable feeder, a data 
network, and various production companies. When a program arrives, the reception 
and encoding process 420 first checks whether the program is encrypted. Sometimes, 

30 the program is delivered from an open network (e.g., the Internet or the satellite relay) 
and is therefore encrypted. The means for encrypting programs for transporting via an 
open network is well known in the art. Next, at decision 424, it is determined that the 
program is encrypted, the reception and encoding process 420 operates to decrypt 
426 the program. If it is determined at the decision 424 that the program is not 

35 encrypted, then the receiption and encoding process 420 bypasses the decrypting 426 
operation. 
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In any event, following operation 426 or following operation 424 directly, an 
encoder is assigned 428 to the channel through which the program is fed in. The 
assignment is preferably performed through a control illustrated in FIGs. 3C and 3E. 
Further, the encoder may be provided or implemented by the VNP device described 

5 above. In order words, the encoder may perform a decoding process before an 
encoding process takes place as shown in FIG. 3B. By assigning 428 an encoder to 
the channel, the assigned encoder is dedicated to process the incoming program and 
stream it to an appropriate device such as the media storage device 206 of FIG. 2A 
(e.g., cache memory portion), 

10 As illustrated in FIGs. 3C and 3D, after the encode is assigned 428, a number 

of control parameters for the encoder can be assigned 430. The control parameters 
may include, but not be limited to, what encoding scheme shall be performed and 
suitable for subsequent subscriber channels, quality factor setting (e.g., 1 -coarse to 
1 0-very fine), expected bit rates to fit the bandwidth of the channels, etc. Then, with 

15 the control parameters assigned 428, then the reception and encoding process 

420.performs 432 an encoding process. Following the encoding process, the output of 
the processed program is streamed 434 to a device determined. 

It should be noted that the reception and encoding process 420 is not limited to 
video or audio programs. Quite often the feeding programs (sources) are from 

20 businesses that desire to take advantage of the popularity of the subscribers belonging 
to a media delivery center. For example, subscriber-oriented commercial programs 
can be delivered to subscribers. 

As will be described in greater detail below, the media management system in 
the media delivery center is able to record viewing habits and likes/dislikes of each of 

25 the subscribers in one embodiment of the invention. With the statistic measurement of 
the subscribers, the commercial programs can be more effectively promoted. 
According to one embodiment of the invention, the commercial programs are managed 
in the content list manager 408 that can be accessed when one of the commercial 
programs therein are to be delivered. 

30 FIG. 5A is a block diagram of a media management unit 500 according to one 

embodiment of the invention. The media management unit 500 is, for example, 
suitable for use as the media management unit 204 illustrated in FIG. 2A. 

The media management unit 500 includes a live assets manager 502 and a 
stored assets manager 504. In one embodiment, the live assets manager 502 and the 

35 stored assets manager 504 are implemented in the media management system 205 
illustrated in FIG. 2A. The live assets manager 502 serves to manage live broadcasts 
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being received by the media receiving unit 202 such that the live broadcasts are saved 
and/or delivered to subscribers over the network as desired. The live assets manager 
502 includes a channel management module 506 and a program guide management 
module 508. 

5 The channel management module 506 allows an administrator to manage the 

channels that are to be delivered or available to the subscribers from the media 
system. Often, the media system will receive numerous incoming broadcasts from the 
various media sources. The channel management module 506 determines which 
ones of these incoming broadcasts are to be carried (live or storage) by the media 

10 system. Those incoming broadcasts being carried live are temporarily cached and 
then delivered to interested subscribers. Those incoming broadcasts that are to be 
stored for later delivery are stored in the media database. Those incoming broadcasts 
that are not being carried live or stored can be discarded. The media management 
module 506 can also allow channel numbers to be assigned to particular broadcasts. 

15 The media management module 506 can also enable customers to receive and/or 
select those channels to be transmitted to them. 

The program guide management module 508 allows the media management 
unit 500 to provide a program guide to subscribers. The program guide can be 
formulated by the program guide management module 508. The program guide can 

20 also be dependent upon the channel arrangement that has been authorized by the 
channel management module 506. In this regard, subscribers can access program 
guide that reflects only the media content available to the subscribers. Still further, an 
individual subscriber, or groups of subscribers, can further customize their program 
guide to better fit their preferences and needs so that they are able to easily and 

25 efficiently examine their program guide with respect to their interests and available 
channels. 

FIG. 5B illustrates an exemplary program guide 520 according to one 
embodiment of the invention. The program guide 520 can originate from the program 
guide management module 508. In one embodiment, the program guide 520 is 

30 implemented with a markup language and is downloaded to a client machine for 

display and updated at predefined times. The program guide 520 originally lists all the 
channels being serviced by the media delivery center. A viewer can navigate ail the 
channels. For the convenience of the viewer, the program guide 520 can include a 
current time bar 552 that is preferably highlighted. The current time bar 552 may be 

35 0.5 or 1 hour in width and may be highlighted with a highlighted board or colored 



WO 01/99411 



24 



PCT/US01/17438 



differently from the rest of the program guide so that a viewer is able to notice 
immediately what programs are currently being played. 

In one implementation, a subscriber is permitted to access his/here own 
account to customize the program guide 520 to fit his/her own needs. For example, 
5 the subscriber is able to customize the number of hours before or after the current time 
bar 552. As a result, the subscriber can see/determine what program is being played 
or viewed in certain channels at a glance without extensive surfing through tens, 
perhaps hundreds of channels. 

FIG. 5C shows a flowchart of program guide processing 530 according to one 

10 embodiment of the invention. The program guide processing 530 operates to provide 
a program guide to one or more client machines. Typically, the program guide 
processing 530 begins when one or new programs are newly received from a feeding 
source or some changes are to be made to the program guide. In a preferred 
implementation, the program guide processing 530 proceeds in the program guide 

15 management 508 that closely functions with the channel management module 506 of 
FIG. 5A. 

Initially, a program guide is generated or updated 532. The program guide may 
be viewed as a tablet, if displayed, that lists many time slots, each is associated with a 
program to be broadcast as scheduled. A current time bar is generated according to a 

20 current time in the media delivery center or a client machine and placed 534 in the 
program guide. A decision 536 then determines if there is one or more requests 
received from the client machines for an updated program guide or if a predefined time 
has arrived. If not, then the program guide processing can end or return to operation 
532. On the other hand, when it is determined that there are such requests or it is 

25 time to deliver an updated program guide, than an updated program guide shall be 
delivered to the client machines receiving services from the media delivery center. 
More particularly, a decision 538 determines if any of the subscribers have 
preferences regarding the program guide. The subscribers can set their preferences 
by setting parameters in their subscriber accounts. If there are no preferences, then 

30 the program guide is delivered 544. In one embodiment, the program guide is 

delivered 544 to a cache memory in the client machine so that the subscribers have a 
whole view of the program guide prepared at operation 532. On the other hand, if the 
decision 538 determines that each of the subscribers has his/her preference, then the 
corresponding parameters are retrieved 540 from his/her account. Then, the program 

35 guide is reformatted 542 according to the parameters. After the program guide is 
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reformatted 542, the program guide is delivered 544 to the corresponding client 
machines. 

As described above and further below, each of the subscriber accounts in the 
media management system can be customized by the administrator or the customer 

5 (subscriber) according to a particular service agreement with the customer or 
preferences set by the customer. These customized results are controlled by a 
number of parameters in each of the account. For example, one account can access 
a limited 10 channels from 3:00 PM to 9:00 PM, another account can access all the 
channels any time but the account holder prefers to see a guide with only 10 

10 commonly access channels. Hence, the parameters are respectively retrieved 540 
from each of the accounts and used to reformat 542 the program guide for one or 
more subscribers. As a result, there are often a number of customized program 
guides created, each being formatted according to a corresponding subscriber's 
requirements. These customized program guides are then respectively delivered to 

15 the corresponding dient machines. Typically, each of customized program guides will 
include the current time bar. 

Referring now back to FIG. 5A, the stored assets manager 504 serves to 
manage the media content stored in the media database. Such media content are 
referred to as "stored assets". In contrast to live content, the stored assets are the 

20 media content that can be delivered to subscribers when desired. The stored assets 
manager 504 includes a record content module 510 and a received content storage 
module 512. The record content module 510 operates to facilitate the recording of 
content to the media database. The media content to be recorded by the record 
content module 510 can be the media content associated with a pause or record 

25 request issued by a subscriber. The received content storage module 510 operates to 
store the incoming media content received by the media receiving unit 202 into the 
media database. 

FIG. 6 is a block diagram of media delivery hardware 600 according to one 
embodiment of the invention. The media delivery hardware 600 is, for example, 
30 suitable for use as the media delivery hardware 208 illustrated in FIG. 2A. The media 
delivery hardware 600 can also be referred to as a video head-end. 

The media delivery hardware 600 includes a live channel feed 602, a NVOD 
channel feed 604, and a media-on-demand feed 606. The live channel feed 602 
serves to control the transmissions of live broadcasts over the network to subscribers. 
35 The delivery of the media content for live broadcasts is typically dependent upon a 
schedule for live content that has been set by the media management unit 204. In one 
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embodiment, the media contents for a live broadcast is delivered over the network 
using multicasting and the IP protocol. The NVOD channel feed 604 serves to control 
the delivery of NVOD type media content over the network to subscribers. In one 
embodiment, the media contents for NVOD is delivered over the network using 

5 unicasting or multicasting and the IP protocol. The media-on-demand feed 606 serves 
to control the delivery of on-demand media content over the network to subscribers. In 
one embodiment, the media content for media-on-demand is delivered over the 
network using unicasting or multicasting and the IP protocol. In the case of media-on- 
demand delivery, the delivery of the media content is typically not dependent on a 

10 determined schedule. 

The media on-demand feed 606 includes a broadcast data service module 608, 
a scheduler service module 610, and a scheduled playout exporter module 612. The 
broadcast data service module 608 serves to guide the retrieval of the media content 
from the media database and cause the media content to be transmitted (e.g., 

15 streaming) over the network. The media content can be broadcasted, unicasted, or 
multicasted over the network. Broadcast refers to transmission of content such that 
anyone able to receive the transmitted content. Unicast, also called one-to-one cast, 
refers to transmission of content to a particular subscriber. Multicast refers to 
transmission of content to a group of particular subscribers. In a data network, the 

20 address of a receiver is specified in a unicast communication packet while a unique 
address is used for specifying a broadcast communication packet. To provide efficient 
delivery of data to more than one but not all receivers, a special range of addresses 
designated for network multicast sessions are used in a multicast communication 
packet. 

25 The scheduler service module 61 0 serves to schedule the delivery of certain 

media content to particular subscribers that requested such media content. In this 
regard, the particular subscribers can be identified by the IP addresses of the client 
machines. The scheduled playout exporter module 612 serves to control the 
distribution of media content from the media database in accordance with a 

30 determined play schedule which is typically used in near media-on-demand (NMOD) 
services. In a typical NMOD service, a particular program is repeatedly started 
according to a predefined schedule. For example, a new movie, because of its 
popularity, is scheduled to be played every 10 minutes so that more subscribers can 
participate in the show from the beginning. According to one embodiment, the movie 

35 can be cached in a particular location in a storage device in the media delivery center. 
The location of the movie in the storage device, which may Include a pair of starting 
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and ending addresses, is provided to the scheduled playout exporter module 612 that 
can be configured to associate the location with each of the scheduled times. As a 
result, only one recorded copy is retained in the storage device while multiple copies at 
different intervals can be provided to subscribers. 

5 FIG. 7A is a block diagram of a media delivery center 700 according to another 

embodiment of the invention. The media delivery center 700 represents a more 
detailed embodiment than the media delivery center 200 illustrated in FIG. 2A. 

The media delivery center 700 includes a media receiving unit 702 that 
receives incoming media content from various media sources. A media management 

10 unit 704 controls the overall operation of the media delivery center 700. The media 
management unit 704 also couples to a media database 706 and media delivery 
hardware 708. The media database 706 stores the media content that is received and 
to be potentially delivered to subscribers via the media delivery hardware 708 over a 
network. The media receiving unit 702, the media database 706 and the media 

15 delivery hardware 708 are generally similar to the media receiving unit 202, the media 
database 206 and the media delivery hardware 708 of the media delivery center 200 
illustrated in FIG. 2A. 

In addition, the media delivery center 700 includes a portal 710 and an email 
service 712. The portal 710 and the email service 712 couple to the Internet and 

20 provide additional services to subscribers of the media system via the media delivery 
center 700. In other words, subscribers to the media system can access the Internet 
through the portal 710. Additionally, subscribers to the media system 700 pan be 
provided with email capabilities through the email service 712. Hence, email and 
Internet access can be integrated into the media system. 

25 The media management unit 700 is an integrated solution that allows for the 

overall management of the media system. In addition to the description of the media 
management system 500 discussed above with respect to FIG. 5A, the media 
management unit 700 can further include a pause module 714, a record module 716, 
and a vault module 718. The pause module 714 serves to control a pause 

30 functionality that is offered to subscribers so that they may effectively pause their 
viewing of a broadcasted program. The record module 716 allows subscribers to 
record programs for later viewing. The content being recorded is stored in the media 
database 706, and is thus in a central location. Additional detail on pausing and 
recording is contained in: (i) U.S. Patent Application No. 09/585,707 (Att.Dkt.No.: 

35 MINEP001 ), filed 5/31/200, and entitled "METHOD AND SYSTEM FOR PAUSING 
AND REPLAYING SCHEDULED MEDIA RICH BROADCASTS", the content of which 
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is hereby incorporated by reference; and (ii) U.S. Patent Application No. 09/586,247 
(Att.Dkt.No.: M1NEP002), filed 5/31/2000, and entitled "METHOD AND SYSTEM FOR 
RECORDING SCHEDULED PROGRAMS WITHOUT LOCAL RECORDING 
EQUIPMENT", the content of which is hereby incorporated by reference. 

5 The vault module 71 8 serves to provide personal storage for subscribers of the 

content recorded or paused either by the owner thereof or other designated 
subscribers who have limited access to the owner's account. In addition, the vault 
module 718 can provide a mechanism to facilitate a personal library and a bookmark. 
According to one embodiment, the content or program recorded in the personal 

10 storage associated with a vault is identified by an index that includes location 

information of where the content recorded is located in a storage device, a title thereof, 
who and when the content was requested by for the retention, The index can be kept 
in a list maintained in the vault module 718 for the corresponding account. In some 
implementations, the index may be forwarded or emailed to another account. As a 

15 result, the subscriber of the other account can access the index to see what is in the 
corresponding vault. 

A personal library is defined herein a collection of programs that a subscriber 
desires to review from time to time. The difference with respect to a media or video 
bookmark is that the programs in the personal library are typically stored in a storage 

20 space (e.g., a rental space) designated to the account, perhaps for a fee. On the other 
hand, while a bookmark maintains a list of indexes identifying where the indexed 
programs are stored remotely, the indexed programs may be in the personalized rental 
space or in the stored assets storage. Both of the personal library or the media 
bookmark are preferably accessed from a designed interactive element, such as a 

25 Vault icon, which will be further described below. 

FIG. 7B shows flowchart of a bookmark list process 730 according to one 
embodiment of the invention. The bookmark list process 730 manages a bookmark 
list for a subscriber account in a media deliver center. A bookmark list is maintained 
732 such that it is associated with an account. The bookmark list may be maintained 

30 through the media management system 205 of FIG. 2A and can be implemented using 
a linked list structure. In one embodiment, each account has a bookmark list that is 
directly resident in the account. In another embodiment, all bookmarks are located in 
a storage space and each of the bookmarks is coupled to a corresponding account. In 
either case, only the authorized subscriber is permitted to update the bookmark list in 

35 the account. 
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At a decision 734, a server that hosts the bookmark determines if a request to 
update the bookmark list has been received. Typically, a request to update bookmark 
list is sent out by a subscriber at a client machine through which the subscriber has 
located an interesting program and desires to bookmark the program. Generally, the 

5 program is one of the programs serviced and stored by the media deliver center. 

Upon determining that such request has been received, the bookmark list process 730 
goes to determine 736 an entry that includes where the program is located in a 
storage device, the title and length of the program. The entry is then inserted 738 into 
the bookmark list. By now, the bookmark list has been updated with the new entry and 

10 is available for selection. 

It should be evident to those skilled in the art that the bookmark list process 
730 can similarly be applied to a process of maintaining a personal library through 
maintaining a library index list. To fully understand the operation of the process of 
maintaining a personal library, FIG. 7C shows a flowchart of a library update process 

15 750 according to one embodiment of the invention and may be understood in 

conjunction with FIG. 7B (with the bookmark list replaced with the library index list). 

The library update process 750 begins with a decision 752 that determines 
whether a subscriber associated with a client device is authenticated. The client 
device is used by the subscriber to communicate with a media delivery center to 

20 receive the media services or applications. When the decision 752 determines that 
the subscriber is not authenticated, the library update process 750 cannot be carried 
out due to lack of authentication. In one embodiment, the authentication is checked 
based on username and password that can be verified against information in the 
corresponding subscriber account. 

25 Once the decision 752 determines that proper authentication has been 

provided, then a library index list is received 754. In one embodiment, the library index 
list is downloaded from the media delivery center. The library index list typically 
includes entries, each corresponding to a previously stored program and having 
information on where the program is located in a storage space, production 

30 information, date and length of the program. The library index list is preferably 

assembled in a markup language, such as HTML, and each entry is a hyperlink that 
can be activated when displayed on a display screen. 

The subscriber then provides 756 a program to be archived in the library. The 
program may be one of those programs provided by the media delivery center. In 

35 addition, the program can be provided by the subscriber from a local equipment such 
as a digital video camera. The use of a local source enables the subscriber to make 
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his/her own videos and store them with the media delivery center in his/her video 
library. In any event, once the program to be archived is provided 756, a request to 
archive the program in a storage space is generated 758 in the client machine. The 
request may include IP addresses thereof and the server and information of the length 

5 or data capacity, or an ID of the selected program. Upon receiving the request, the 
media delivery center determines an entry for the corresponding library index list 
(similar to operation 736 of FIG. 7B). Before the entry is formed, the media delivery 
center may check the subscriber's account to see whether the account is permitted to 
accept the program (particularly when the subscriber is archiving the programs other 

10 than provided by the media delivery center, namely, user-provided programs). In one 
situation, the media delivery center needs to check if the account has subscribed 
enough storage spaces to archive the program. If the media delivery center cannot 
perform the archiving for one reason or another, a response is returned to the client 
machine. A decision 760 determines whether the client machine receives a response 

15 from the media delivery center that the library was successfully updated. When the 
decision 760 determines that the library update was refused, the library update 
process 750 can make another request by returning to operation 758. On the other 
hand, when the decision 760 determines that the library update was (or can be done) 
successful, then the media delivery center has updated the library list. In the case of 

20 user-provided programs, after the decision 760 determines that they can be done, their 
storage is achieved by being uploaded from the client machine to the storage space of 
the media delivery center. In either case, the media deliver center stores the received 
program in a storage space associated to the account of the requesting subscriber. 
Following the successful storage or archiving of the program, the list update process 

25 7 50 returns to operation 754 where the updated library list is received. Typically, the 
updated library list is displayed by the client device. 

Referring now back to FIG. 7A, the media management unit 700 further 
includes a media packaging and pricing module 720, a transaction module 722, a 
billing module 724, and a customer management module 726. The media packaging 

30 and pricing module 720 allows the media management unit 704 to customize its 
service packages and to also customize its pricing options. The transaction module 
722 monitors subscriber's transactions request with respect to the media delivery 
center 700. For example, if a subscriber requests to receive a video-on-demand, the 
transaction module 722 can record an indication to cause the subscriber to be charged 

35 for that special service. As another example, the transaction module 722 can monitor 
that amount of time subscribers have used pause or record services. The billing 
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module 724 can serve to automate the billing of each of the subscribers in accordance 
with their channel package as well as any special services they have utilized, such as 
pause, record, or on-demand request. The customer management module 726 allows 
the media management unit 704 to track customer requests, complaints and the like. 

5 The customer management module 726 also allows for the storage of customer 
related information including statistic measurement of viewing habits and likes or 
dislikes based on, for example, the viewing time on each of or predefined channels. 

The media management system employed in a media delivery center provides 
a graphical user interface for a user, namely, an administrator (or operator), to interact 

10 with the media system (i.e., the media management system). FIGs. 8A - 14C are 
representative screen shots associated with administrative functions that are provided 
by the media system. These screen shots are illustrative of administrative operations 
and features of the media system but are not to be deemed as limiting the invention. 
The media system allows an administrator to interact with the media 

15 management unit of the media system through the graphical user interface. The 
graphical user interface can also be referred to as an administrator-client user 
interface. The administrator-client user interface provides a series of user interface 
screens to enable the administrator to interact with the media management unit. One 
of the features and advantages provided in the media system is the built-in flexible 

20 mechanism that permits the media system to be customized to fit its business needs 
and objectives. Another feature and advantage of the media system is to free the 
media system from any specific requirements set forth by different media delivery 
centers, thereby a generic media system is provided and permits each media delivery 
center to customize the media system in a desired way. 

25 According to one embodiment, these user interface screens pertain to various 

modules. These modules include system setup, service and pricing, stored asset 
management, live asset management, customer management, device configuration, 
and billing. 

The system setup module includes a series of screens as depicted in FIGs. 8A 
30 - 8E. FIG. 8A is a screenshot of a business information setup screen 800 according to 
one embodiment of the invention. The business information setup screen includes a 
navigation and information area 802 and a business information entry area 804. The 
navigation and information area 802 includes links (e.g., hyperlinks) to other modules 
of the administrator-client user interface as well as information pertaining to system 
35 statistics and administrative assistance. The business information entry area 804 
presents a form that allows the administrator to enter information on a particular 
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business. The information, for example, includes owner information, customer ID 
style, and billing information and localization information. 

FIG. 8B is a screenshot of a system configuration screen 820 according to one 
embodiment of the invention. The system configuration screen 820 includes the 

5 navigation and information area 802 as discussed above, a system configuration area 
822, a VNP configuration area 824, and an add new VNP area 826. The system 
configuration area 822 allows the administrator to configure the system with respect to 
program guide and channel information, video standard, and demon control. The VNP 
configuration area 824 illustrates the VNPs that are available in the media system as 

10 well as whether a channel has been assigned to them. In this regard, the VNP has an 
identifier (ID), an IP address, and a port number. A channel can be assigned to a 
particular VNP and have an assigned channel name, and an assigned channel 
number. The VNP configuration area can also provide a channel type and indicate 
whether pause or record are available for the assigned channel. The add new VNP 

15 area 826 allows a VNP device to be configured for addition to the media system. In 
addition, the system configuration screen 820 can also allow a VNP of the media 
system to be edited or deleted. 

FIG. 8C is a screenshot of an administration user screen 840. The 
administration user screen 840 includes the navigation and information area 802, an 

20 administration user management area 842, and an add new administration user area 
844. The administration user management area 842 lists those users who are 
registered with the system with administrator access. For each administrator, their 
name, account status and login are provided. In addition, with respect to each of the 
various modules available by the media management unit, the administration user 

25 management area 842 can also indicate whether or not the particular administrator 
has access to such modules. Accordingly, certain administrators can have access to 
limited modules as appropriate. The add new administration user area 844 allows 
information to be entered for a new administration user as well as the ability to limit the 
new administration user's access to certain modules. The administration user screen 

30 840 can also allow an administration user (administrator) of the media system to be 
edited or deleted by selection of an edit admin, button 846 or delete admin, button 
848, respectively. FIG. 8D illustrates an administration user screen 860 according to 
one embodiment of the invention. The administration user screen 860 represents the 
administration use screen 840 in FIG. 8C after the edit admin, button 846 is selected. 

35 The administration user screen 860 includes an edit selected administration user 862. 
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The edit selected administration user 862 can be utilized to edit a selected one of the 
previously existing administration users. 

FIG. 8E is a screenshot of a data import screen 880 according to one 
embodiment of the invention. The data import screen 880 includes the navigation and 

5 information area 802, an import TV data area 882, an import device list area 844, and 
an import customer list area 886. The import TV data area 882 allows various 
incoming channels to be selected for import, assigned an system channel name and/or 
system channel number, selected whether or not the channels are pausable or 
recordable, and assigned IP addresses and ports for the imported TV data. The 

10 assignment of imported channels to internal channels and their attributes is referred to 
as data mapping or data map, and the import TV data area 802 allows the current data 
map to be displayed or a new data map to be submitted. 

The service and pricing module includes a series of screens that allow service 
packages and various pricing components to be managed by an administrator. These 

15 screen are depicted in FIGs. 9A - 9F. 

FIG. 9A is a screenshot of a channel package pricing screen 900 according to 
one embodiment of the invention. The channel package pricing screen 900 includes 
the navigation and information area 802, a channel package area 902 and an add new 
channel package area 904. The channel package area 902 list the existing channel 

20 packages by their names and associates channel and processing information 

therewith. The add new channel package area 904 allows an administrator to provide 
a new channel package, set its price and its start date. Besides adding a new channel 
package, the channel package processing screen 900 can also enable an 
administrator to edit or delete a channel package. FIG. 9B illustrates a channel 

25 package pricing screen 910. The channel package pricing screen 910 includes the 
navigation and Information area 802, the channel package area 902, and an edit 
selected channel package area 912. For a particular channel package that is selected 
in the channel package area 902, the edit selected channel package area 912 enables 
the administrator to alter the attributes of a particular channel package and set a date 

30 as to when the changes to the channel package become effective. 

FIG. 9C is a screenshot of a service package pricing screen 920 according to 
one embodiment of the invention. The service package pricing screen 920 includes 
the navigation and information area 802, a service package area 922, and an add new 
service package area 924. The service package area 922 lists the available service 

35 packages that have been previously defined. For each of the packages, the displayed 
information includes: package name, services, pricing, promotion package, promotion 
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start date, promotion end date, new services, new price, and new pricing start date. 
The services provided with a service package include a channel package as well as 
possibly additional services such as pause, record and/or Internet access. The add 
new service package area 924 allows a new service package to be created. For each 

5 new service package being created the information provided at the add new service 
package area 924 includes: new service package name, associated channel 
package(s), pricing for the service package, start date, promotion package, promotion 
start date, promotion end date, amount of record space (e.g., in hours), and whether 
pause and/or Internet access are provided with the service package. Such information 

10 can also be referred to as attributes of the service package. The service package 
pricing screen 920 also allows an administrator to edit or delete an existing service 
package. FIG. 9D illustrates a screenshot of a service package pricing screen 930 
according to one embodiment of the invention. The service package pricing screen 
930 is generally similar to the service package pricing screen 920 illustrated in FIG. 

15 9C. However, the service package pricing screen 930 includes an edit selected 
service package area 932 instead of the add new service package 924. The edit 
selected service package 932 allows a particular service package selected in the 
service package area 922 to be edited by the administrator. Accordingly, an 
administrator is able to not only create new service packages (FIG. 9C) but also 

20 modify the attributes associated with existing service packages (FIG. 9D). 

FIG. 9E is a screenshot of an asset pricing screen 940 according to one 
embodiment of the invention. The assets are stored assets that can be delivered to 
subscribers as VOD or NVOD. The asset pricing screen 940 includes the navigation 
and information area 802, a VOD set pricing area 942, and a NVOD set pricing area 

25 944. The VOD set pricing area 942 allows a stored asset to be assigned to a VOD set 
which can have a number of rates (pricing levels) associated therewith. For example, 
with respect to the VOD set w 1stSyn." there are four possible pricing levels A, B, C and 
D whose rates are provided. Note that these rates (Pricing) are set so that the stored 
assets can be aged automatically. The rental times (Rental Time) for the rates also 

30 can age automatically. Hence, for each rate type, there is a cost (Pricing) and a time 
period (Change Time) before the asset is changed to the next level. The VOD sets 
can also be created, altered or deleted. The NVOD pricing area 944 is similar to the 
VOD pricing area 942. For those stored assets used for NVOD, there is a field (Rental 
Time) that indicates when/how long the subscriber has to view the NVOD stored asset. 

35 FIG. 9F illustrates a screenshot of another pricing screen 960 according to one 

embodiment of the invention. The other pricing screen 960 includes the navigation 
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and information area 802, a record space rental pricing area 962, a special offer area 
964, and a pause and Internet access area 966. The various areas 962, 964 and 966 
provided with the other pricing screen 960 enable an administrator to set prices for the 
various other features or services that can be provided with a service package or as a 

5 supplement thereto. The record space rental pricing area 962 indicates the price for 
renting a certain number of hours of recording space and allows new prices to take 
effect on an effective date. The special offer area 964 allows special offers to be 
defined, priced and have a start and end date on the availability of the special offers. 
The pause and Internet access area 966 allows the rates for pause and Internet. 

10 access to be defined as well as to allow for new pricing to be set to take effect on an 
effective date. 

The stored asset management module of the graphical user interface includes 
a series of screens that allow stored assets to be added, edited, deleted, profiled or 
scheduled for recording. These screen are depicted in FIGs. 1 0A - 10E. 

15 FIG. 1 0A is a screenshot of a stored assets list management screen 1000 

according to one embodiment of the invention. The stored assets list management 
screen 1000 includes the navigation and information area 802, a stored assets list 
area 1002, an asset profile area 1004, and an assets command area 1006. The 
stored assets list 1002 provides a list of the stored assets within the media system. 

20 The stored assets within the stored assets list can be listed (ordered) in a variety of 
different ways based on browser category, subcategory, rating, type, etc. The asset 
profile area 1004 provides a profile for a selected one of the stored assets. For 
example, the assets profile area 1004 provides information such as title, episode title, 
category, subcategory, rating, encode type, asset added by, asset added date time, 

25 VOD set, NVOD set, NVOD channel, current trailer, trailer list, location (storage 
location) and description. The assets control area 1006 allows an administrator to 
delete, edit or add assets to the stored assets list 1002. In addition, when adding 
assets to the stored assets, there are several options on how the assets can be 
added. For example, assets can be added from a newly received assets list, from 

30 entering data manually, or from a scheduled recording from a program guide. 

When assets are to be added from the newly received assets list, a stored 
asset management screen 1010 illustrated in FIG. 10B can be presented to the 
administrator according to one embodiment of the invention. The stored asset 
management screen 1010 includes the navigation and information area 802, the 

35 stored assets list 1002, and an add assets from asset list area 1012. The add assets 
from asset list area 1012 allows assets to be added to the stored assets from an 
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identified asset list. Typically, some or all of the profile information for the assets being 

added is imported from the newly received assets list. 

When assets are to be added from a scheduled recording from a program 

guide, a stored asset management screen 1020 illustrated in FIG. 10C can be 
5 presented to the administrator according to one embodiment of the invention. The 

stored asset management screen 1020 includes the navigation and information area 

802, the stored assets list 1002, and an add assets from program schedule area 1022. 

The add assets from program schedule area 1022 displays at least a portion of a 

program schedule and allows an administrator to select to record a program from the 
10 program schedule. Once a program has been selected, profile information for this 

selected program can be automatically filled in and/or entered or modified by the 

administrator. 

When assets are to be added manually, a stored asset management screen 
1030 illustrated in FIG. 10D can be presented to the administrator according to one 

15 embodiment of the invention. The stored asset management screen 1030 includes the 
navigation and information area 802, the stored assets list area 1002, and an add 
assets by entering data area 1032. Here, an administrator can add profile information 
pertaining to an asset to be added to the stored assets by manually entering data into 
the form provided in the add assets via the entering data area 1032. 

20 Still further, when stored asset information is to be edited or modified, a stored 

asset management screen 1040 illustrated in FIG. 10E can be presented to the 
administrator according to one embodiment of the invention. FIG. 1 0E is a screenshot 
of a stored asset management screen 1040 according to one embodiment of the 
invention. The stored asset management screen 1040 includes the navigation and 

25 information area 802, the stored assets list 1002, and a modify asset area 1042. Here, 
an administrator can interact with the modify asset area 1042 to alter previously 
determined profile information for the particular asset being modified. 

The live asset management module of the graphical user interface includes a 
series of screens that allow live assets to be added, edited, deleted from channels 

30 offered by the media system. These screen are depicted in FIGs. 1 1 A - 1 1G. 

FIG. 1 1 A is a screenshot of live asset management screen 1 100 according to 
one embodiment of the invention. The live asset management screen 1 100 includes 
the navigation and information area 802, a program guide area 1102, a selected 
program area 1 104, and a selected channel area 1 106. The program guide area 1 102 

35 displays a program guide of the various channels and programs being offered as live 
assets by the media system. The programs are arranged in a grid-like fashion with 



WO 01/99411 



37 



PCT/US01/17438 



rows pertaining to time slots and columns pertaining to channels. The selected 
program area 1104 provides certain profile information about a selected program and 
enables the administrator to add, delete, edit or record programs. The selected 
channel pertains to the channel that has been selected with respect to the program 
5 guide illustrated in the program guide area 1 102. In this example, channel 1 has been 
selected. The selected channel area 1 106 pertains to the channel that has been 
selected with respect to the program guide illustrated in the program guide area 1 102. 
The selected channel area 1 106 allows an administrator to add, delete or edit a 
channel. The channel can be either a live channel or a NVOD channel. 

10 FIG. 1 1 B is a screenshot of a live asset management screen 1110 according to 

one embodiment of the invention. The live asset management screen 1 1 10 follows 
from the live asset management screen 1 100 illustrated in FIG. 1 1 A after the 
administrator has requested to add a live channel using the selected channel area 
1 106. The live asset management screen 1110 includes the navigation and 

15 information area 802, the program guide area 1 102, and an add live channel area 
1112. The add live channel area 1112 allows the administrator to add a live channel 
to the program guide and thus make it available. In adding a live channel, the 
administrator can enter a channel number, channel name, device address, port, and 
indicate whether a channel is on, and indicate whether pause or record are available. 

20 In addition, a program guide for this added live channel can be imported from another 
channel. Similarly, FIG. 1 1C illustrates a live asset management screen 1 120 
according to one embodiment of the invention. The live asset management screen 
1 120 includes the navigation and system area 802, the program guide area 1 102, and 
an add NVOD channel area 1 122. The add NVOD channel area 1 122 allows the 

25 administrator to add a NVOD channel to the program guide and thus make the newly 
created channel available. In this example, the administrator can provide a channel 
number, channel name, device address, port, and whether channel is on. The 
administrator can also set a start date and time, a number of days to repeat the 
content and how often to repeat each day. Further, the administrator can select 

30 available content from an NVOD content list. 

FIG. 1 1 D is a screenshot of a live asset management screen 1 130 according to 
one embodiment of the invention. The live asset management screen 1 130 includes 
the navigation and information area 802, the program guide area 1 102 and an edit 
NVOD channel area 1 132. The edit NVOD channel area 1 132 allows an administrator 

35 to modify an existing channel, such as with respect to channel number, channel name, 
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device address or port. The edit live channel area 1 132 can also allow the 
administrator to turn a channel on and off. 

FIG. 1 1 E is a screenshot of a live asset management screen 1 140 according to 
one embodiment of the invention. The live asset management screen 1140 includes 
5 the navigation and system area 802, the program guide area 1 102, and a edit live 
channel area 1 142. The edit live channel area 1 142 allows an administrator to modify 
the attributes (properties) of an existing live channel. In particular, the administrator 
can interact with the edit live channel area 1 142 to change channel number, channel 
name, device address or port. Furthermore, an administrator can also toggle the 

10 channel on and off, indicate whether the channel can be paused, and indicate whether 
the channel can be recorded. 

FIG. 1 1 F is a screenshot of a live asset management screen 1 150 according to 
one embodiment of the invention. The live asset management screen 1 1 50 includes 
the navigation and information area 802, a program guide area 1152, and an add 

15 program to the selected live channel area 1 154. The program guide area 1 152 
displays a program guide and allows for the selection of program regions within the 
program guide. Here, for example, there is an opening in the program guide for 
channel 3 at the time slot from 2:00 AM to 5:00 AM. The add program to the selected 
live channel area 1 154 allows the administrator to identify a program to be placed in 

20 the selected open region within the program guide. In adding the program to the 
selected live channel, the administrator can enter profile information pertaining to the 
program, such as title, episode title, category, subcategory, rating, affiliation and 
description. 

FIG. 11G is a screenshot of a live asset management screen 1160 according to 
25 one embodiment of the invention. The live asset management screen 1 160 includes 
the navigation and system information area 802, the program guide area 1102, and an 
edit selected program area 1 162. With respect to the selected program "Gone with the 
Wind" appearing on channel 3 between 2:00 AM and 5:00 AM in the program guide, 
the selected program can be edited as to its profile information by the administrator 
30 using the edit selected program area 1 162. 

The customer management module of the graphical user interface includes a 
series of screens that allow an administrator to monitor customer interactions. These 
screen are depicted in FIGs. 12A- 12H. 

FIG. 12A is a screenshot of a customer management screen 1200 according to 
35 one embodiment of the invention. The customer management screen 1200 includes 
the navigation and information area 802, the customer list area 1202, and a customer 
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profile detail area 1204. The customer list area 1202 displays a customer list which 
includes those customers of the media system. The customer list typically includes 
information such a customer name and customer ID. Additionally, the ordering of the 
customer list can be varied and searches can be performed on the customer list such 

5 as to locate customers by their attributes (e.g., customer ID or name). The customer 
profile detail area 1204, in this example, provides information (detailed profile) to the 
administrator about a selected one of the customers from the customer list. Namely, in 
this example, the detailed profile about the selected customer includes general 
information, account information, service information, and administrative attention 

10 information can be provided. 

FIG. 12B is a screenshot of a customer management screen 1210 according to 
one embodiment of the invention. The customer management screen 1210 includes 
the navigation and information area 802, the customer list area 1202, and another 
customer profile area 1212. The customer profile area 1212 includes general 

15 information, vault information, secondary account information and administrative 
attention information pertaining to the selected customer. As compared with the 
customer management screen 1200, the customer management screen 1210 includes 
vault information in the customer profile information. The vault information indicates 
information about programs that have been recorded on behalf of the selected 

20 customer. These recorded programs can be either scheduled live programs that are 
recorded or rented programs that are recorded for a period of time for the customer's 
benefit. The vault information can also indicate whether the content has been played 
back from the vault. In other words, the vault represents central media storage for the 
customers, with each customer (account) having their own personal vault. A customer 

25 account can have secondary accounts for other users of the account besides the 
primary user. The secondary account information indicates any secondary accounts 
that might be associated with the account. These secondary accounts can have 
restricted access levels and other limited service. For example, recording or email 
capabilities could be disabled, Internet capability could be disabled, and limits (e.g., 

30 dollar limit) can be set for VOD or NVOD usage. 

FIG. 12C is a screenshot of a customer management screen 1220 according to 
one embodiment of the invention. The customer management screen 1220 includes 
the navigation and information area 802, the customer list area 1202, and a customer 
profile detail area 1222. In this representative screenshot, the customer profile detail 

35 area 1222 includes general information, customer notes, and administration attention 
information. The customer notes provide a historical account of customer complaints 
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and actions taken in response to those complaints so that the administrator can easily 
review the status of the complaints. In this regard, the customer notes can also 
indicate whether the status of the complaint is open, in progress, or closed. Besides 
status, the customer notes can indicate creation date, short description, creator, and 

5 possibly a detailed description. 

FIG. 1 2D is a screenshot of a customer management screen 1230 according to 
one embodiment of the invention. The customer management screen 1230 includes 
the navigation and information area 802, the customer list area 1202, and an add 
customers area 1232. When the administrator desires to add a customer to the media 

10 system, and thus to the customer list, an add customer button can be selected. Then, 
in response to such a selection, the customer management screen 1230 can be 
presented to the administrator. Then, the administrator can interact with the add 
customers area 1232 to provide information about the customer being added to the 
media system. Such information pertaining to the customer includes name, address, 

15 account information, and services information. With respect to the service information, 
a customer ID, a login, a password, a PIN number, an effective date, an expiration 
date, and a selected service package can all be indicated. Here, the selected service 
package is one of the defined service packages. However, if a customized service 
package is desired, then a customized service button 1234 can be selected. If the 

20 customized service button 1234 is selected, then the customer management screen 
1230 is updated to a customer management screen 1240 as illustrated FIG. 12E. The 
customer management screen 1240 is generally similar to the customer management 
screen 1230, except that additional selections are able to be made under the services 
portion of an add customers area 1242. These additional selections pertain to the 

25 particular service being supplied to the customer. For example, after the service 
package is selected, the add customers area 1242 provides the administrator the 
ability to enhance the selected service package by live channels, internet access, 
record duration or pause TV. Also, the administrator can select a standard service 
button 1244 to return to the customer management screen 1230 in which these 

30 enhancements to the selected service packages are not illustrated. 

FIG. 12F is a screenshot of a customer management screen 1250 according to 
one embodiment of the invention. The customer management screen 1250 includes 
the navigation and information area 802, the customer list area 1202, and an edit 
selected customer area 1252. Here, the administrator can interact with the edit 

35 selected customer area 1252 to edit the customer information pertaining to a selected 
one of the customers. More particularly, as shown in FIG. 12F, the edit selected 
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customer area 1252 allows the administrator to edit general information, account 
information or service information pertaining to the selected customer. It should be 
noted that the service information allows a customer to request a new service 
arrangement and to allow that new service to begin on an effective date. FIG. 12G is a 

5 screen shot of a customer management screen 1260 according to one embodiment of 
the invention. The customer management screen 1260 includes the navigation and 
information area 802, the customer list area 1202, and an edit selected customer area 
1262. Here, the edit selected customer area 1262 allows the administrator to review 
or interact with general information, vault information, and secondary account 

10 information. For example, the administrator can interact with the secondary account 
information to edit the parameters of the secondary accounts, thereby restricting 
access or setting limits as appropriate. As another example, the administrator can 
delete entries from the vault on behalf of the customer. 

FIG. 12H is a screenshot of a customer management screen 1270 according to 

15 another embodiment of the invention. The customer management screen 1270 

includes the navigation and information area 802, the customer list area 1202, and an 
edit selected customer area 1272. Here, the edit selected customer area 1272 
includes general information and customer notes. With respect to the customer notes, 
the administrator is able to interact to review the historical account of complaints and 

20 responses as well as to obtain additional detail on such matters. The administrator 
can also add a note to the customer notes with such note providing a status to 
particular items. 

The device module of the graphical user interface includes a series of screens 
that allow an administrator to configure devices (e.g., set-top boxes) for the media 

25 system. These screens are depicted in FIGS. 13A-13C. 

FIG. 13A illustrates a screenshot of a device configuration screen 1300 
according to one embodiment of the invention. The device configuration screen 1300 
includes the navigation and information area 802, a device list area 1302, and a device 
profile area 1304. The device list area 1302 includes a device list of those devices 

30 associated with the media system. The listing of the devices in the device list can be 
ordered or searched in a variety of different ways. In addition, one or more of the 
devices in the device list can be selected for processing. The device configuration 
screen 1300 facilitates the assigning or unassigning of devices, adding new devices, 
deleting existing devices, or editing devices. The device profile area 1304 lists profile 

35 information for the selected one or more devices in the device list. As illustrated in 
FIG. 13A, the device profile can include information such as device ID, serial number, 
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MAC address, IP address, switch port ID, model, status, schedule turn on date, 
scheduled turn off date, assigned customer ID, customer information, and device list 
for same customer. 

When the administrator selects an assign/edit device button 1306 of the device 

5 configuration screen 1300, a device configuration screen 1320 is displayed (presented 
to the administrator) as illustrated in FIG. 13B. The device configuration screen 1320 
is similar to the device configuration screen 1300 except that the device profile area 
1304 is replaced with an assign/edit device area 1322. The assign/edit device area 
1322 allows the administrator to edit certain device information and to also assign the 

10 device to customers. To facilitate the assigning of the device to customers, the 

assign/edit device area 1322 can include a customer list 1324. The customer list 1324 
can be ordered or searched in a variety of ways to facilitate the locating of one or more 
customers of interest. 

When the administrator selects an add device button 1308 from the device 

15 configuration screen 1300, a device configuration screen 1340 is displayed (presented 
to the administrator) as illustrated in FIG. 13C. The device configuration screen 1340 
is similar to the device configuration screen 1300 except that the device profile area 
1304 Is replaced with an add devices area 1342. The add devices area 1342 allows 
the administrator to enter device information, such as serial number, MAC address, IP 

20 address, switch port ID, model, status, schedule turn on date, schedule turn off date. 
In addition, the add devices area 1342 allows the administrator to designate those 
customers who need or will utilize the device being added. In this regard, the add 
devices area 1342 includes a customer list 1344. The customer list 1344 can be 
searched or ordered in a variety of ways to facilitate the locating of one or more 

25 customers of interest. 

The billing module of the graphical user interface includes a series of screens 
that allow an administrator to perform billing functions. These screen are depicted in 
FIGs. 14A-14C. 

FIG. 14A illustrates a screenshot of a billing information screen 1400 according 
30 to one embodiment of the invention. The billing information screen 1400 includes the 
navigation and information area 802, a billing report area 1402, a customer billing 
detail area 1404, and a billing correction area 1406. The billing report area 1402 
provides a list of customers together with their corresponding account balance 
information. As shown in FIG. 14A, for each customer there can be displayed 
35 information such as customer ID, customer name, address, outstanding balance, and 
overdue balance. The customer billing detail area 1404 displays detailed billing 
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information with respect to a selected one of the customers listed in the billing report 
area 1402. The billing correction area 1406 allows corrections to be made to a 
customer's billing data. Further, the billing information screen 1400 can include a print 
report button 1408 which, when pressed, causes a billing statement to be printed 

5 (billing report) for at least the selected customer. A representative sample billing 
statement is illustrated in FIGs. 14B and 14C, where FIG. 14B illustrates the first 
portion of the billing statement and FIG. 14C represents a second and final portion of 
the billing statement. 

The media system allows subscribers (customers) to interact with the media 

10 system through a graphical user interface to receive media content. The graphical 
user interface can also be referred to as an subscriber-client user interface. A 
representative subscriber-client user interface is illustrated in FIGs. 15A - 15F. The 
subscriber-client user interface is presented to subscribers (users) via terminal devices 
or client machines. As noted above, terminal devices or client machines can include a 

15 desktop computer, a laptop or notebook computer, a set-top box, and a mobile device. 
In one embodiment, the terminal devices or client machines operate a network 
browser to communicate with the media system via the network. 

Referring now to FIG. 15A, there is shown an exemplary main page 1500 that 
can be downloaded from the media system (server) and displayed on a display screen 

20 of a client machine. The main page 1500, sometimes called a media portal, presents 
an interactive graphical user interface (GUI) may be implemented in one or more 
markup language (i.e., HTML or XML), scripting languages or Java/Applet 
applications. 

The main page 1500 includes a title bar region 1502, a toolbar region 1504, 
25 and a commerce region 1506. Each of the toolbar region 1504 and the commerce 

region 1506 may include one or more selectable items that allow a user to select a 

desired service/application being provided by the server. 

The title bar region 1502 includes brand information 1508, a subscriber's name 

1510, and a date/time indication 1512. The brand information 1508 may include the 
30 service provider's name and other related information. In one embodiment, the brand 

information 1508 may include a production company's name or artist's name when a 

movie or a music piece is played. The subscriber's name 1510 is typically related to a 

holder of an account in the server and can be a true name or a screen name. 

Typically, only after a user is authenticated by the server, is the portal page 1500 
35 displayed with the correct name (or a designated screen name) of the user. The 



WO 01/99411 



44 



PCT/US01/17438 



date/time 1512 is preferably synchronized with or provided by the server so that the 
user knows exactly when a scheduled program will be delivered or broadcast. 

The toolbar region 1504 includes a chat button 1514, a help button 1515, a 
television (TV) button 1516, Media-On-Demand (MOD) button 1517, a web button 

5 1518, an email button 1519, and a vault button 1520. The chat button 1514 is typically 
used for initiating communication with other users. Generally, there are a number of 
users accessing the services being provided by the server that can also provide a two- 
way communication mechanism between or among the users. The help button 1515 is 
used to initiate a help screen in case a user needs instructions for a particular 

10 operation or query. The television (TV) button 1516 is used to initiate a TV program 
mode. As described above, the server in the present invention is configured to provide 
multiple services one of which is broadcasting TV programs. When a user selects the 
television (TV) button 1516 as shown in FIG. 15A, a TV mode screen 1501 is 
displayed as shown in FIG. 15B. The screen 1501 in FIG. 15B includes a TV action 

15 region 1522 and a show action region 1528. The TV action region 1522 provides an 
interactive GUI that includes a channel button 1523, a program guide button 1524, a 
scanning button 1525 and a find button 1526 which respectively allow a viewer to 
change a channel, view a program guide, scan all programs being broadcast and enter 
a query for locating an interesting program. When a channel, for example, "23" is 

20 selected, the show action region 1528 shows relevant information 1529 about the 
channel, namely a movie "Austin Powers, The Spy who Shagged me" is being played 
on the channel. 

In addition, the show action region 1528 shows a number of user friendly 
functions that can be requested by the viewer. When a movie is in progress and the 

25 viewer has to attend to an unexpected task or errand, a pause button 1530 may be 
activated to ask the server to "pause" the movie or program and continue the movie or 
program when the user comes back. Likewise, a record button 1533 can be activated 
to record a program when the user does not have time to view the program to be 
broadcast at a certain time. As the name suggests, an INFO button 1531 , when 

30 activated, provides a brief description of a selected title. An alarm button 1532, when 
activated, provides a mechanism to notify the user when a scheduled program is on. 
The notification may be provided in various ways, including a pop-up banner, an audio 
sound, or an automatic switch to the program. 

The commerce region 1506 is uniquely designed to encourage a user to 

35 interact with online retailers and to view special promotions. Such online retailers or 
promotions can be preferably related to a program the user is viewing. Since the 
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server knows what program is being provided to the subscriber's client machine, 
suitable commercial information, if available, may be prepared and delivered to the 
subscriber's client machine. For example, when the user is viewing a golf tournament, 
the server can collect and package and deliver commercial information related to golf 

5 to the client machine. The commerce region 1506 can contain a button which, when 
pressed or automatically activated, displays the commercial information (e.g., golf 
equipment for sale). 

FIG. 15C shows a corresponding screen 1503 that Is displayed when the 
program guide button 1524 is selected. The screen 1503 includes a focused program 

10 guide 1540 centered at a current time bar 1542. With a scroll bar 1538, a user can 
navigate all the channels being provided by the server. According to one embodiment, 
the program guide shows only the channels that are selected or subscribed to by the 
user when a service agreement was arranged with the server. Consequently, not only 
does the user does not have to pay for those channels that are never viewed, but also 

15 the program guide provided to the user contains only relevant channels that are of 
interest to the user. For example, the program guide being displayed in FIG. 15C 
provides programming information for channels 23, 24 and 25 which are all channels 
that the user receives. Hence, the program guide provided to users can be limited to 
providing information on those of the channels that the users receive. Also, the users 

20 may further customize their program guides to reorder the listing of channels, hide 
other channels, etc. so that the program guides better suit their viewing habits or 
preferences. 

Different from program guides in the prior art systems, the program guide 1540 
does not automatically scroll upward or downward rather stays on the current time bar 

25 1542 so the viewer immediately distinguish what programs have been/are being/will be 
played on the channels. As described above, the program guide 1540 is updated at 
the server side and may be downloaded at request or automatically at determinable 
times controlled by the media delivery center. Hence, at any time, the program guide 
1540 has the current time bar focused on the programs being serviced. According to 

30 one embodiment, the number of hours before or after the current time bar 1542 can be 
configured by the viewer. Additionally, the program guide 1540 can be manually 
scrolled while the current time bar 1542 stays on the programs being played in the 
channels. 

FIG. 15D shows a screen 1505 that is displayed when the scanning button 
35 1525 is selected. The screen 1505 includes a program table for a channel (e.g., 
channel "23"), the table may include all programs for a day, a week or a month. 
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FIG. 15E shows a screen 1507 when the Find button 1526 is selected. The 
screen 1507 includes an entry area 1550 that allows a viewer to enter his/her 
preferences 1551 to facilitate a search in one or more channels. Depending on an 
exact implementation, the screen 1507 may also include an entry area 1550 in which 
5 the viewer may type in one or more keywords to facilitate a search in one or more 
channels. 

The server also provides a Media-on-Demand (MOD) service that is initiated by 
selecting the MOD button 1517 for a MOD mode. The MOD service permits a viewer 
to view a list of stored assets (e.g., movies and news) available in the server and then 

10 select and pay for a selected one of the stored assets. FIG. 15F shows a screen 1509 
that is displayed when the MOD button 1016 is selected. The screen 1509 includes a 
contents area 1556 that includes a list of titles that can be accessed by the viewer. In 
this example, the titles or media pertains to movies. According to a preferred 
embodiment, each of the titles listed in the contents area 1556 displays an image 

15 thereof so that the viewer may immediately understand the nature of the available 
titles. When one of the titles in the contents area 1556 is selected (e.g., movie 20 is 
selected), a price banner 1558 is displayed to inform the viewer of the cost is to view 
the selected title and permits the viewer to make a final decision. If the user proceeds 
with the selection, the selected title will be delivered (e.g., streamed) from the server to 

20 the terminal device or client machine associated with the viewer. Accordingly, the 
corresponding account on the server is updated, for example, to incur the charge, 
record the time when the title is delivered and the name of the title, etc. 

Referring now back to FIG. 15A, it is shown that the web button 1518 is also 
selectable. When a user prefers to navigate the Internet, the web button 1518 can be 

25 activated so as to launch a browser to permit the user to interact with all resources 
available over the Internet. The server in this mode acts like an Internet Service 
Provider (ISP). Similarly, an email application screen can be displayed when the user 
activates the email button 1519. The email application enables users to compose and 
send or receive and read email messages. Here, the server (media system) manages 

30 the reception and delivery of messages on the behalf of users. The vault button 1 520, 
when activated, displays a list of items (e.g., recorded media) specially available to the 
account holder. Examples of the items may include a video bookmark, a list of 
recorded contents requested by the user or forwarded by other subscribers. The video 
bookmark is used to store links to interesting programs that the viewer may want to 

35 review from time to time. Generally, the programs that can be bookmarked are those 
that are in the stored assets in the server. Hence, each of the links includes 



WO 01/99411 



47 



PCT/US01/17438 



information on where the programs are located in the stored assets. According to one 
embodiment, each of the items being displayed is embedded with a link (e.g., a 
hyperlink) to a storage location in the server where the item is stored. When one of 
the items is selected by the user, namely the link is activated, the content pointed to by 

5 the link may be caused to be selected for delivery or to be delivered. 

It should be noted that FIGs. 15A-15E are exemplary screens that may be 
displayed on a display screen of a client machine. Different implementations may lead 
to different layout of the screens, some items may be omitted while others may be 
added. Various configurations and layouts may be possible in view of the above 

10 description. Further it should be noted that, even for a server servicing a number of 
subscribers, the layout of the screens may not be necessarily the same for all 
subscribers. Depending on an implementation and a subscriber's preference, some of 
the screens for one user may be different that those of another. One of the features in 
the present invention is the flexibility provided in the media management unit that can 

15 be not only customized by the media system according to one's business models and 
needs but also by its subscribers who can decide what channels are included in their 
own service package. 

FIG. 16A shows a function block diagram 1600 of a media management 
system accordingly to one embodiment of the invention and may be understood in 

20 conjunction with exemplary screens illustrated in FIGs. 8A - 14C. The media 

management system is, for example, the media management system 205 illustrated in 
FIG. 2A. 

A portal to the block diagram 1600 is the login/administration control interface 
1602 from which an operator or administrator can manage the operations of the media 

25 delivery center. The login/administration control interface 1602 may be implemented 
with a markup language or a script language, such as XML or Java. In one 
embodiment, the login/administration control Interface 1602 is inherently coupled to a 
commercial database, such as those provided Oracle Corporation and provides a 
mechanism for the administrator to enter/update/manage data in the database via a 

30 number of modules that may be also implemented with a markup or a script language 
such as Java. 

A customer management module 1602 is responsible for creating accounts for 
new subscribers, setting up service packages therefor, and managing/updating all 
accounts serviced by the media system. In addition, the customer management 
35 module 1602 permits multiple sub-accounts under a general account, which is 
particular useful to a family with one or more minors. 
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FIG. 16B shows a relationship 1620 between an adult account 1622 and sub- 
accounts 1624 and 1626. The adult account 1622 and sub-accounts 1624 and 1626 
can be opened under a family account and charged as a single account. Through the 
customer management module 1602, the adult account 1622 can access full services 

5 1628 subscribed under the family account while the minor accounts 1624 and 1626 
are permitted to access limited services 1629 and 1630 (e.g., a reduced number of 
channels, record restrictions, etc.) within the full services 1628. This can be achieved 
by permitting only selected channel access when the minor account is opened (see 
FIG. 12B). According to one embodiment, each of the minor accounts 1624 and 1626 

10 can be configured to access different levels of limited services, thereby a minor 
receives only programs that are appropriate to his/her age. 

According to one implementation, the adult can place one or more selected 
programs Into the minor accounts when the programs are deemed proper to the 
minors. The selected programs may include recorded programs forwarded by the 

15 adult or some programs on the channels that are generally not available to the minors. 
In other words, the adult can archive a program and place the newly created entry in 
the minor's library index list, thereby the minor will see the entry and access the 
archived program by the adult. FIG.12B shows an exemplary list as the vault 
information displayed by an administrator. FIG. 16C show an exemplary library index 

20 list 1632 of the vault information for a sub-account hold (e.g., a minor) that may be 
displayed on a client machine. The exemplary library index list 1632 can be displayed 
after the Vault button 1520 is selected. The account holder, here a sub-account 
holder, can then choose to play a desired program in the library index list 1632. The 
library index list 1632 comprises individual entries, each identifying one archived 

25 program along with information on when the program was archived, the title thereof, 
and who made the request to archive the program. According to one embodiment, 
each of the entries in the list 1632 can be embedded with a link that can be activated 
to retrieve an archived program. The link typically includes location information of 
where the program is stored in a storage device in the server. Upon a program being 

30 selected, the link is activated to generate a request in a client machine to retrieve the 
program from the storage device and causes the client machine to play the program. 

Referring back to FIG. 16A, a client device management module 1604 is 
accessed to record what type of client machines the media delivery center is providing 
services to by: serial number, corresponding IP address and MAC address, customer 

35 name and address and status, etc. The type of client machines is, for example, useful 
to enable the media management system to deliver programs formatted suitable to a 
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display screen thereof. For example, the client machine is a computer monitor with 
VGA settings. According to the recorded client machine information, the program 
being delivered thereto is resized to 640 by 480. The resizing may be based on an 
interpolation process that may be implemented in software, hardware or a combination 
5 of both. A bill report module 1606 is coupled to the customer management module 
1602 and determines how much each account has incurred during a predefined 
period. An asset management module 1608 permits the administrator to manage all 
stored assets. Examples include (i) deletion of certain stored programs when they are 
no longer popular or expired with respect to terms reached with the original sources 

iO thereof and (ii) add/update programs in storage. 

An administration management module 1610 permits the owner of the media 
system to determine who has the authority or levels of configuration authority to 
access the media system. A system setting module 1612, as illustrated in FIGs. BA- 
SE, manages all the channels being serviced to the subscribers. A system status 

15 overview 1614 is typically used to report what channels that are more popular than 
others among the subscribers, operational status of each of the channels being 
serviced, each subscriber's transaction and time duration, and popularity of programs. 
In one embodiment, the system status overview 1614 is configured to work with the 
setting module 1612 to closely monitor a load balance of the system. Typically, a 

20 system is configured to support a predefined number of users while the total number of 
subscribers may be larger. In some rare occasions all of the subscribers are logged 
on and hence the system may be overloaded. To prevent a system from being 
overloaded, load balancing 1613 can initiate a backup system that may be an identical 
system located within or remotely with respect to the current system. In addition, a 

25 channel security 1615 is used to initiate one or more secure sessions to the users 
depending the delivery mode. For example, in unicast or multicast mode, it is 
preferable to provide programs in a secure mode so that the programs being delivered 
to the users will not be intercepted by other users. The method to provide a secure 
communication session is well known in the art. One of the examples is to simply 

30 scramble the programs so that only the designated users can receive the programs. A 
rate/service management 1616 is accessed to setup price information for services 
being offered to the subscribers as illustrated in FIGs. 9A-9D. 

A commercial information management module 1618 allows the administrator 
to manage the commercial information received from various sources and deliver the 

35 commercial information objectively. For example, with the customer management 
module 1602 and the system status overview module 1614, the commercial 



WO 01/99411 



50 



PCT/US01/17438 



information management module 1618 can be configured to associate some of the 
commercial information with the programs being delivered to the subscribers. A 
message control 1619 is used to initiate a broadcasting of urgent programs that are 
not normally scheduled. The programs are typically encoded with high priority over 

5 other programs. One example of an urgent program is a natural disaster notification. 
The form of the program may be an emergency clip that may be in audio, video, text or 
image. Upon receiving in the client machines, the urgent programs can be 
immediately noticed by users of the client machines. For example, an image 
containing urgent messages can be overlaid on a regular program being watched by 

10 the users. 

The invention is preferably implemented in software or hardware or a 
combination of both. At least portions of the invention can also be embodied as 
computer readable code on a computer readable medium. The computer readable 
medium is any data storage device that can store data that can be thereafter be read 

15 by a computer system. Examples of the computer readable medium include read-only 
memory, random-access memory, disk drives, floppy disks, CD-ROMs, DVDs, 
magnetic tape, optical data storage devices, carrier waves. The computer readable 
media can also be distributed over network coupled computer systems so that the 
computer readable code is stored and executed in a distributed fashion. 

20 The advantages of the invention are numerous. Different embodiments or 

implementations may yield one or more of the following advantages. One advantage 
of the invention is that a media system has integrated various services for the benefit 
of administrators and service providers. Another advantage of the invention is that the 
media system has a flexibile design that can be customized to fit service providers 

25 business needs. Still another advantage of the invention is that the media system is a 
centralized system that can support both live and on-demand services for many 
subscribers. Yet another advantage of the invention is that the media system has a 
flexible design that can enable subscribers to customized their program guides, 
services packages (including pause and record services), and the like. 

30 The many features and advantages of the present invention are apparent from 

the written description and, thus, it is intended by the appended claims to cover all 
such features and advantages of the invention. Further, since numerous modifications 
and changes will readily occur to those skilled in the art, it is not desired to limit the 
invention to the exact construction and operation as illustrated and described. Hence, 

35 all suitable modifications and equivalents may be resorted to as falling within the 
scope of the invention. 
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CLAIMS 

What is claimed is: 

1 . A media delivery center for delivery of media to users over a network, said 
media delivery center comprising: 

5 a media receiving unit, said media receiving unit being configured to receive 

media from one or more media sources; 

a media storage device, said media storage device being configured to store at 
least certain of the media being received by said media receiving unit; 

a media management unit operatively connected to said media receiving unit 
10 and said media storage device, said media management unit being configured to 
manage reception of the media from the one or more media sources, storage of at 
least the certain of the media in said media storage device, scheduling delivery of 
media from said media storage device to users; and 

media delivery hardware operatively connecting said media management unit 
15 to the network to facilitate the delivery of media from said media storage device to 
users. 

2. A media delivery center as recited In claim 1 , wherein said media receiving unit 
can receive said media in both digital and analog formats. 

3. A media delivery center as recited in claim 2, wherein the digital and analog 
20 formats include a TV broadcast, a satellite broadcast, a cable broadcast, a digital 

video broadcast, and an Internet broadcast. 
. 4. A media delivery center as recited in claim 2, wherein the digital format 
includes a compressed format. 

5. A media delivery center as recited in claim 2, wherein the media is 

25 retransmitted over the network in accordance with a communication protocol. 

6. A media delivery center as recited in claim 6, wherein the network is a data 
network and the communication protocol is selected from a group consisting of: HTTP 
(Hypertext Transfer Protocol), RTP (Real-Time Transport Protocol), RTSP (Real-Time 
Stream Control Protocol), IP (Internet Protocol), SMTP (Simple Mail Transfer Protocol 

30 ), RSVP (Reservation Protocol) differential services, and H.323 (AudioA/ideo/Data 
Standard). 

7. A media delivery center as recited in claim 1 , wherein the media includes live 
media, and 

wherein said media management unit is further configured to enable an 
35 administrator to schedule delivery of the live media from said media storage device. 
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8. A media delivery center as recited in claim 1 , wherein said media management 
unit is further configured to produce a program guide based on the media scheduled 
for delivery by the administrator. 

9. A media delivery center as recited in claim 8, wherein the program guide 
5 includes a current-time bar indicating programs in said media being currently 

retransmitted over the network. 

10. A media delivery center as recited in claim 1 , wherein said media management 
unit is further configured to produce program guides based on the media scheduled for 
delivery, and wherein different ones of the program guides are accessible to different 

10 one of the users depending on at least one of user preferences and service package. 

11. A media delivery center as recited in claim 1 , wherein said media management 
unit maintains an individual account for each of the users; and wherein each of the 
users can customize the corresponding individual account. 

12. A media delivery center as recited in claim 1 1 , wherein each of the users can 
15 customize said program guides so that only selected channels with specified time 

ranges will be delivered to the corresponding client machines. 

13. A media delivery center as recited in claim 1, wherein the media includes live 
media, and wherein said media storage device further stores non-live media. 

14. A media delivery center as recited in claim 13, wherein said media 

20 management unit controls delivery of at least certain of the live media to the users, 
and controls delivery of certain of the non-live media to the users on-demand or nearly 
on-demand. 

15. A media delivery center as recited in claim 1 , wherein a plurality of modules are 
integrated within said media management unit, said modules include at least: 

25 a service packaging and pricing module for configuring service packages 

available to the users and for setting prices for the service packages; 

a transaction module for monitoring transactions with users; 

a billing module for managing billing the users; and 

a customer management module for managing customer access to individual 
30 accounts. 

16. A media delivery center as recited in claim 15, wherein said modules further 
include : 

a vault module for separately managing storage of user-initiated stored media 
for each of the users. 

35 17. A media delivery center as recited in claim 1 , wherein a plurality of modules are 
integrated within said media management unit, said modules include at least: 
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a pause module for permitting the users to pause particular media being 
currently transmitted over the network to the users; and 

a record module for permitting the users to record one or more programs in 
said media. 

5 18. A media delivery center as recited in claim 1 , wherein the users are associated 
with client devices, and wherein the clients devices are chosen from the group 
consisting of: personal computers, portable computers, Personal Digital Assistants 
(PDAs), set-top boxes, television sets and hand-held computers. 

19, A method for delivery media programs from a central location to multiple 
10 subscribers, said method comprising: 

configuring subscribers to receive delivery of a selected set of the media 
programs over a network, wherein the media programs are received from different 
sources and different formats; 

setting service packages respectively for each of the users; 
15 reformatting the media programs to one or more predefined formats suitable for 

transporting over the network or for proper display on client devices used respectively 
by the multiple subscribers; 

storing the media programs in a central media store; and 

delivering a selected set of the media programs in the central media store over 
20 the network to one or more of the subscribers. 

20. A method as recited in claim 1 9, wherein each of the subscribers receives the 
selected set of the programs from a respective client machine that Is associated with 
an address identifier, and wherein said delivering is in accordance with said address 
identifier. 

25 21 . A method as recited in claim 1 9, wherein said method further comprises: 

receiving a request for delivery of a media-on-demand request from a particular 
subscriber, the media-on-demand request including an index identifying one of the 
media programs stored in the central media store, and 

wherein said delivering operates to unicast the one of the media programs to 
30 the particular subscriber. 

22. A method as recited in claim 19, wherein the media programs includes live 
content, and 

wherein said delivering operates to multicast certain of the medial programs to 
a selected group of the subscribers. 
35 23. A method as recited in claim 19, wherein the media programs are provided 
over a plurality of channels, and 
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wherein said setting of the service packages comprises assigning selected 
ones of the channels to be included in the service packages and setting price options 
for each of the selected ones of the channels. 

24. A method as recited in claim 19, wherein said method further comprises 

5 rendering program guides available to the subscribers, the program guides being 
based on the one of the service packages associated with the subscribers. 

25. A method as recited in claim 24, wherein said method further comprises 
enabling the subscribers to customize the program guides so that only selected 
channels desired by the user will be shown in the program guides. 

10 26. . A method as recited in claim 1 9, wherein the different sources are from at least 
one of (i) a television source, (ii) a satellite source, (iii), an Internet source and (iv) a 
digital video broadcast. 

27. A media delivery center for delivery of media to users over a network, the 
media delivery center comprising: 

15 a media receiving unit, the media receiving unit being configured to receive the 

media in a first format from one or more media sources; 

a media platform, coupled to the media receiving unit and receiving the media 
therefrom, transforming the media a second format suitable for transporting over the 
network; 

20 a media storage device coupled to the media platform, said media storage 

device being configured to store at least certain of the transformed media from the 

media platform; and 

a media management server, coupled to the media platform, configured to 

control the media platform how to transform the received media in the first format to 
25 the second format so that the transformed media can be optimally delivered over the 

network to the users. 

28. A media delivery center as recited in claim 27, wherein the one or more media 
sources include at least one of (i) a television source, (ii) a satellite source, (iii), an 
Internet source, (iv) a digital video broadcast and (v) a locally supplied source. 

30 29. A media delivery center as recited in claim 27, wherein each of the first format 
and the second format is either in digital or analog. 

30. A media delivery center as recited in claim 27, wherein the network is a packet- 
switched network. 

31 . A media delivery center as recited in claim 30, wherein both of the first format 
35 and the second format are in digital but in a different encoding rate. 
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32. A media delivery center as recited in claim 31 , wherein the media platform is 
configured to transcode the received media in the first format to the second format 
according to a predefined rate optimally supported in the packet-switched network. 

33. A media delivery center as recited in claim 27, wherein the media management 
5 is configured to perform operations of: 

maintaining a plurality of user accounts, each associated with one of 
the users; 

managing a proper set of programs in the media to be delivered to each 
of the users; and 

10 enabling the one of the users to access his/her account over the 

network to customize service options previously set up thereto. 

34. A media delivery center as recited in claim 33, wherein the media management 
is configured to perform further operations of: 

providing a program guide to each of the users, the program is 
15 embedded with a current-time bar indicating what programs in the media being 

currently delivered to the each of the users; 

35. A media delivery center as recited in claim 27, wherein the media management 
is configured to perform operations of: 

monitoring operational status of the media delivery center; and 
20 initiating a backup system to support the media delivery center when a number 

of the users is exceeding a predefined number of the users that could be supported by 
the media delivery center. 

36. A media delivery center as recited in claim 35, wherein the backup system is 
coupled to the media delivery center through the network and comprises at least a 

25 portion of functions provided by the media management so that some of the users can 
be serviced by the backup system. 

37. A media delivery center as recited in claim 27, wherein the media management 
is configured to perform operations of: 

broadcasting an urgent program to each of the users, the urgent program 
30 having a priority higher than the media being currently delivered to the users so that 
the urgent program can be noticed by each of the users when the urgent program 
arrives. 

38. A media delivery center as recited in claim 27 further comprises a transmission 
equipment coupled to the media storage device, the transmission equipment receiving 

35 the media stored in the media storage device and caused to deliver the media to the 
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users in a transmission mode selected from a group consisting of unicasting, 
multicasting and broadcasting. 

39. A media delivery center as recited in claim 38, wherein the network is a data 
network and wherein the transmission equipment includes a network interface 

5 facilitating data communication from the transmission equipment to the data network. 

40. A media delivery center as recited in claim 39, wherein the network interface is 
configured to support at least one of (i) HTTP (Hypertext Transfer Protocol), RTP 
(Real-Time Transport Protocol), (ii) RTSP (Real-Time Stream Control Protocol), (iii) IP 
(Internet Protocol), (iv) SMTP (Simple Mail Transfer Protocol) and (v) H.323 

10 (Audio/Video/Data Standard). 

41 . A media delivery center as recited in claim 27 wherein the media storage 
device includes at least one video server. 

42. A media delivery center as recited in claim 27, 

wherein a designated space in the media storage device is allocated for storing 
15 commercial programs, each indexed and registered with the media management 
server; 

wherein the media management server maintains a plurality of subscriber 
accounts, each configured to record what services a corresponding subscriber has 
received; and 

20 wherein the media management server is configured to select one or more of 

the commercial programs for delivery together with the media being delivered to the 
users according to each of the subscriber accounts. 

43. A media delivery center as recited in claim 42, wherein the commercial 
programs can be in an audio, video, or image format and shown substantially close to 

25 the media being delivered to the users. 
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